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INTRODUCTION 


This is a general overview of the KXTNT KXT11-CA-macro V05.00 
native firmware implementation. 


The firmware was written in several modules which were assembled 
separately and linked to produce the complete native firmware. For 
purposes of generating a listing for publication, a command 
procedure was developed which converts these modules into a single 
module which, when assembled, yields a listing that contains the 
actual addresses in the address column and the operand field. 


The following is a list of each of the modules and a brief 
description of the function- provided by each. A more detailed 
description proceeds each module: 


AZAUD (Auto Baud) - Performs the auto baud function for serial ODT 


ACCUM (Accumulate Number) - Accumulates a 16-bit number from octal 
input 
ADDREG (Get Address/Register Number) - Inputs an address or 


register number for serial ODT 

BSUPV (Boot Supervisor) - Controls the boot process 

CHKCHR (Check Character) - Polls for input from console line 
DATCOM (Data/Command) - Inputs data and commands for serial ODT 


DECTST (Decode Test) - Decodes QO-Bus controlled test commands 


DEPOS (Deposit) - Performs the deposit function for serial and 
Q-Bus ODTs 

MINIT (Device Initialization) - Initializes all local I/0 devices 
DISPST (Display String) - Sends a print string to the console 


serial port 


DISPWD (Display Word) - Converts a 16-bit word to an ASCII string 
and sends the string out to the console serial port 


DMALD (DMA Load) - Controls the execution of the DMA load command 


ENTRY (Entry Points) - Defines the two entry points to the native 
firmware (173000, 173004) 


EXAMIN (Examine) - Performs the ODT examine function 


EXTEST (Execute Test) - Executes each of the self tests 


GETIN (Get Input) - Waits for and gets input from console serial 
line 


GOPROC (Go/Proceed) - Performs both the Go and Proceed function of 
ODT 


INIT (Initialization) - Initializes the local I/0 


KXTDEF (KXT Definitions) - Defines the KXT specific constants used 
by the native firmware, KUI and MicroPower 


LBTEST (Loop Back Test) - Performs all the self tests executed 
when in the loop back test mode 

NFDEF (Native Firmware Definitions) - Defines all general native 
firmware related constants 

PUTEST (Power-Up Tests). - Performs the appropriate power-up self 
tests 


“PWRUP (Power-Up Interrupt Handler) - Top level routine entered by 
Power-Up interrupt (173000) 


QCOMIN (Q-Bus Command Interpreter) - Decode Q-Bus commands passed 
to first word of two-port RAM 


QODTM (Q-Bus ODT Monitor) -_Controls Q-Bus ODT 


RESTRT (Restart Interrupt Handler) - Top level routine entered by 
Restart interrupt (173004) 


SAVERG (Save Registers) - Save the user context of the CPU 
registers on entry of ODT 


SETLED (Set LEDs) - Controls the LED display 


SLFTSO (Self Test Overlay 0) - Normally mapped section of self 
tests (tests 1 through 7) 


- SLFTS1 (Self Test Overlay 1) - Overlay section of self tests 
(tests 10 through 13) 


SODTM (Serial ODT Monitor) - Controls serial ODT 


SPR5SU (Stack Pointer/R5 Setup) - Initializes stack pointer and R5 
for particular memory map selection 


TNNERR (Test N Error Decoder) - Decodes error from given test 
TRAP1O (Trap 10 Emulator) - Emulates trap to 10 
TRAP24 (Trap 24 Emulator) - Emulates trap to 24 


TRAP4 (Trap 4 Emulator) - Emulates trap to 4 


RAM 


TRAPX (Trap X Emulator) - Emulates 


two-port 


TUS8BT (TU58 Boot) 


VERS (Version) 


trap to address passed in 


- TU58 primary loader 


~- Version code definition 


WAITST (Wait State) - Wait for Q-Bus command loop 


FIRMWARE MEMORY ORGANIZATION 


The native firmware is contained in a 4 K word set of ROMS which 


are mapped in 


a 3 K word space with 1 K of overlay. It is 
organized into five sections in the native ROM. Table 1 describes 
these sections. 


Table 1 Memory Organization 
KXT Memory Address ROM Address Description 
160000 - 163777 0000 - 3777 Normally mapped section of 
overlay memory (OVLO) 
164000 - 172777 4000 - 12777 Permanently mapped section 
: 1 (PERM1) 
173000 - 173007 14000 - 14007 Interrupt entries (VECT) 
173010 - 173777 14010 - 14777 Permanently mapped section 
2 (PERM2) 
160000 - 163777 15000 - 17777 Overlay section 1 (OVL1) 


IMPORTANT ADDRESSES 


The addresses 


listing. 


listed in Table 2 are of special interest. Any 
~ address specified by symbolic name can be determined by looking 
that name up in the symbol list at the end of the native firmware 


Table 2 Special Addresses 


Name Module Description 

PERV (173000) ENTRY Power-up interrupt address 

RSTV (173004) ENTRY Restart interrupt address 

FARSTR PUTEST Fatal self test error loop 

FAS BSUPV Fatal error loop when invalid 


Boot/Self Test switch position set 


FAR RESTRT Loop address after Restart interrupt 
when a fatal error condition exists 


REGISTER USE 


The only CPU register that has a fixed use throughout the native 
firmware is R5. This register is used to point to the top of the 
native RAM (the highest word address) and is referenced throughout 
the firmware. This register should never be altered while the 
firmware is executing. 
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5 «SBTTL KXTDEF.MAC - Dual Port RAM definitions on KXT11CA 

6 eident /V¥1.5/ 

7 ; 

8 > FUNCTIONAL DESCRIPTION: 

9 3 

10 2 This module defines addresses and bit definitions for various registers 
11 3 on the KXT11-C&. The following naming conventions are used: 

12 ; 

13 ? KwW.xxx = dord addressable register on the KXT1I1-C 

14 3 KL.xxx = Low byte addressable register on the KXT11-C 

15 3 KH.xxx = High byte addressable register on the KXT1I1-C 

16 3 KXSxxx = Read/write bit definition for a KXT11-C register 

17 3 KWSxxx = Write only bit definition for a KXT11-C register 

18 ; KRSxxx = Read only bit definition for the KXT11-C register 

19 3 KMSxxx = Multi-bit mask for a KXT11-C register 

20 3 KPSxxx = Bit Pattern for Multi-bit fields ot KXT11-C registers 

21 , 

22 3 These definitions can be used in one of two ways. They can be accessed 
23 3 by using the macro KXTDFS which will define each symbol locally in the 
24 > module using the macro. Secondly, this module can be assembled which will 
25 > define each symbol! globally in an object that other modules can link to. 
26 > A KXT kernel includes the global definitions so any application merging 
27 3 with a KXT kernel need not use the local macro. 

28 3 

29 77 i f : 
281 , 
282 7IF THIS MODULE IS ASSEMBLED, THEN GENERATE THE SYMBOLS IN A GLOBAL MODE 
283 7> and show the macro expansions 
284 elist me 
285 000000 KXTDS$$ <==3> 


we Ne 


KXT1L1-C CSR A definitions 


177520 KW.CSA ==: 177520 7 KXTCSRA word location 

177520 KL.eCSA == 177520 3 KXTCSRA low byte location 

000001 KXS$ODT i 3 Sync Mode on channel B enable 
000002 KX$2EN 2 > SLO 2 read enable 

000004 KXSSMA 4 3 Sync Mode on channel A enable 
000010 KXS$TTC 10 > Terminal connect 

000020 KXSTIS 20 3 Terminal in service 

000040 KXSDPE 40 3 Diagnostic PROM enable 

000100 KXSATE 100 3 Real-time clock interrupt enable 
000200 KXSCTE 200 3 Counter interrupt enable 


+ KXT11 CSR B definitions 


177522 KW.CSB ==: 177522 3 Word address for KXTCSRB 

177522 KL.CSB  ==3 177522 7 Low byte address for KXTCSRB 
000001 KRSTNS ==: 1 3 Tecminal in normal service aode 
000016 KMSMAP ==3 16 > Memory map configuration 

000002 KXSMPO ==: 2 ; Memory map bit 0 

000004 KXSMP1 ==3 4 3 " ae " 41 

000010 KXSMP2 ==: 10 , n “ 2 

000360 KMSSWS ==3 360 > Boot/Self Test switch postion 
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> KXT1L1 CSR C definitions 


177524 KW.CSC ==: 177524 3 Word address for KXTCSRC 
177524 KL.CSC ==: 177524 > Low byte address for KXTCSRC 
000001 KXSLDO = 1 7; LED 0 

000002 KXSLO1 = 2 7 LED 1 

000004 KX$LO2 = 4 3 LED 2 

000010 KXS$LO3 = 10 3 LED 3 

000360 KMSIDS = 360 7 KXT11-C ID switch setting 


> KXTLL CSR D definitions 


177530 KW.CSD 177530 3 Word address for KXTCSRD 

177530 KL.CSD 177530 ; Low byte address for KXTCSRD 
177531 KH.CSD 177531 + High byte address for KXTCSRD 
000001 KX$R20 1 7 Dualport RAM interrupt 120 request 
000002 KXSR24 2 ; Dualport RAM interrupt 124 request 
000004 KXSR34 4 3 Dualport RAM interrupt 134 request 
000010 Kx$120 10 7 Dualport RAM interrupt 120 enable 
000020 KXx$124 20 $ Dualpdrt RAM interrupt 124 enable 
000040 KXSI34 40 3 Dualport RAM interrupt 134 enable 
000100 KXSDEN 100 7 Uualport RAM enable 

000200 KXSDRT 200 3 Dualport RAM non-saskable trap 
000400 KXSBHE 400 7 B-halt enable 

001000 KXSBHF 1000 7 b-halt flag 

002000 KXSQRE 2000 3 Q-bus reset enable 

004000 KXSQRF 4000 3 Q-bus reset 

010000 KXSBQI 10000 3 Block Q@ bus interrupt register 
020000 KXSQIE 20000 3 QIR interrupt enable 

040000 KRSQRP 40000 3 QIR request pending 

100000 KXSNXM 100000 > Non-existent memory flag 


3 XKXT11 1/0 Buffer Control definitions 


177540 177540 7 Word address for TIOBFRC 

177540 177540 3 Low byte address for IOBFRC 
177541 177541 > High byte address for IOBFRC 
000001 KWSPBO ==: 1 3 PIO port B byte 0 direction 
000002 KWSPB1 ==: 2 3 PIO port B byte 1 direction 
000004 KW§PB2 ==: 4 + PIO port B byte 2 direction 
000010 KWSPb3 ==: 10 7 PIO port B byte 3 direction 
000020 KWSPB4 ==: 20 + PIO port 8B byte 4 direction 
000040 KWSPB5 ==: 40 > PIO port B byte S direction 
000100 KWSPB6 ==: 100 7 PTO port B byte 6 direction 
000 200 KWSPB7 ==: 200 3 PIO port B byte 7 direction 
000400 KWSPLD ==: 400 ¢ PIO port A low-byte direction 
001000 KWSPHD ==: 1000 7 PIO port A high-byte direction 
002000 KWSPOD ==: 2000 3 PIO port C word O direction 
004000 KWSP1N ==3 4000 + PTO port C word 1 direction 
010000 KWSP2D ==: 10000 7 PIO port C word 2 direction 
020000 KWSP3D ==: 20000 + PIO port C word 3 direction 
040000 KWSPAB ==: 40000 7 PIO ports A and B active pull-up 
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100000 KWSPCO ==: 100000 > PIO port C active pull-up 


3 DUAL PORT RAM IOP COMMAND REGISTER DEFINITIONS 


175000 KW.CMD ==32 175000 sKXT NPR REGISTER O WORD LOC. 
175000 KL.CMD $ 175000 ra sid " " LOw BYTE LOC. 
175001 KH.CMD : 175001 a" bed " " HIGH BYTE LOC. 


SYSTEM COMMAND BIT DEFINITIONS 


Ne Ne Ne 


000001 KXSTRC 1 7TRAP COMMAND 

000002 KXSDMC 2 7DMA LOAD COMMAND 

000004 KXSINC 4 sRE-INITIALIZE COMMAND 
000010 KXSNOC 10 sENTE? Q AUS ODT MODE COMMAND 
000020 KXSSHC 20 7SHOW CONFIGURATION COMMAND 
000040 KXSNOP 40 78O OPERATION COMMAND 
100001 KXS$T01 100001 7CSP TEST COMMAND 

100002 KXxS$T02 100002 7RAM Ae * 

100004 KX$TO3 100004 7ROM iw " 

100010 . KYST04 100010 7CPU bid bes 

100020 KXS$T05 100020 sBEVENT " , “* 

100040 KXST06 #100040 ,SLU1  " ” 

100100 KXS$TO7 100100 sSLU2 * a 

100209 KXST1O 100200 7PAPALLEL 1/0 TEST COMMAND 
100400 KXSTL1 100400 sDMA TEST COMMAND 

101000 KXSTL2 101000 ;QirR " i 

102000 KXS$T13 102000 7DPR * bid 


Q BUS ONT COMMAND DEFINITIONS 


Ne Ne Ne 


000001 Kx$amMoO ==: 1 ,OPEN AND EXAMINE MEMORY COMMAND 
000002 KXSORO ==: 2 ZOPEN AND EXAMINE REGISTER COMMAND 
000004 KXSDEO ==: 4 sDEPOSIT COMMAND 

000010 Kxs$coa ==: 10 3GG COMMAND 

000020 KXSPRO ==: 20 sPROCEED COMMAND 

100000 KXSEXQ ==: 100000 ZEXIT CDT COMMAND 


DUAL PURT RAM IOP STATUS REGISTER DEFINITIONS 


Ne Ne NO 


175002 175002 3KXT DPR REGISTER 1 WORD LOC. 
175002 175002 aad hd ° " LOW BYTE LOC. 
175003 175003 Pa Hy = “ HIGH BYTE LOC. 
000007 KMSSTF ==: 7 sSTATE FIELD 

000000 KPSINI ==: 0 ZIMITIALIZATION STATE 

000001 Kegsts 1 7POWER UP SELF TEST STATE 

000002 KPSOTS 2 7Q BUS CONTROLLED TEST MODE 
000003 KPSQoD 3 7Q BUS ODT MODE 

000004 KPSWST 4 sWAITING FOR COMMAND STATE 
000005 KPSPBS 5 sPRIMARY BOOTSTRAP STATE 

000007 KPSNNC q ZEXECUTING NOW NATIVE CODE 


000010 KXSSEF ==3 10 7 STACK ERROR FLAG 


( 
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000020 
000040 
000100 
000 200 
001000 
002000 
004000 
010000 
020000 
040000 
100000 


175004 
175004 
175005 


000001 
000002 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 


175006 
175006 
175007 


175010 
175029 


000000 
000002 
000004 


000036 
000040 
000100 
000200 
003400 
004000 


Ne we Ne 


Ne Ne Ne 


we Ne NO 


Ne Ne Ne 


we Ne we 


Ne Ne Ne 


KXSOHL 
KXSFEF 
KKSSOF 
KXSQOF 
KXSPwF 
KXSBAT 
KXSSXT 
KXSNXF 
KXSBDF 
KXSDMF. 
KXSCHE 


: 
. 
: 
. 
ry 
. 
. 
. 
° 
. 
. 


Wot ob 
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20 

40 
100 
200 
1000 
2000 
4000 
10000 
20000 
40000 
100000 


sENTER ODOT ON HALT FLAG 
sFATAL ERROR FLAG 

7SERIAL ODT FLAG 

7Q BUS ODT FLAG 

7POWER UP WO BATTERY BACKUP FLAG 
ZBATTERY BACKUP POWER UP FLAG 
7STACK POINTER NXM TEST FLAG 
7NXM HANDLING FLAG 

#BREAK DISABLE FLAG 

7TMA LOAD ERROR FLAG 

7COMMAND ERROR FLAG 


DOAL PORT RAM SYSTEM CONTROL REGISTER 2 


KW.SC2 
KL.SC2 
KH.SC2 


ERROR REPORT 


KXSFOL 
KX$FO2 
KXSFO3 
KXSFO4 
KXSFO5 
KKS$F06 
KXSFO7 
KXSF10 
KXS$F11 
KX$F12 
KXSF1i3 


175004 
175004 
175005 


KXT DPR REGISTER 2 WORD LOC. 
Lal 


by “ LOw BYTE LOC. 
" bd " HIGH BYTE LOC. 


7KX 
son 
a 
on 
a 


BIT DEFINITION OF REGISTER 2 


10 
20 
40 
100 
200 
400 
1000 
2000 


7CSR TEST FAILED 
7RAM On Us 

7Row Of “ 

7cPU LT w 

sREVENT " O™ 

7SLUL * x 

3SLU2  * = ; 
sPARALLEL 1/0 TEST PAILED 
7DMA TEST FAILED 

7Q1R ® = 

7DPR * " 


DUAL PORT RAM SYSTEM CONTROL REGISTER 3 


KW.SC3 
KL.SC3 
KH.SC3 


KwW.DCO 
KW.DC1L 


Data Channel Bas 


Offsets to Dat 
Kw.0CcO 
KW.NST 
KW.DAT 


a 


Cc 
. 
3 
: 
3 
: 


175006 
175006 
175007 


KXT DPR REGISTER 3 wORD LOC. 
bid ad ee " LOW BYTE LOC. 
“ a Wg " HIGH BYTE LOC. 


. 
, 
7 
5 
; 


addresses (on the KXT side) 


175010 
175020 


hannel Base address 
0 


2 
4 


3 CHANNEL 0 
7 CHANWEL 1 


Command word 
Status word 
beginning of data 


we Ne Ne 


Bit definitions within Data Channel Command 


KC.CUM 
KC. ICC 
KC.IDA 
KC.IDR 
KC.LEN 
KC.EOM 


36 
40 
100 
200 
3400 
4000 


Command field 

Interrupt on command complete 
Interrupt on DA 

Interrupt on DR 

Length field 

End of message 


Ne We Ne Ne we Ne 
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286 
287 


177400 


000036 
000040 
000100 
000 200 
003400 
020000 
040000 
100000 


000000 
000002 
000004 
000006 
000010 
000012 
000014 
000016 
000020 
000022 
000022 


000000 
000002 
000004 
000006 
000019 
000012 
000014 
000014 


Nee 


Ne Ne we 


we Ne Ne 


ue 


~e 


KC.VEC 


177400 


f 


Vector Number (high byte) 


Bit definitions within Data Channel Status 


KS.FRC 
KS.DR 
KS.FOM 
KS.DA 
KS.ALN 
KS.DBG 
KS.ON 
KS.ERR 


Data Channel 


Data 


KCSNOP 
KCSRES 
KCSEI 
KCSDIL 
KCSGS 
KCSSS 
KCSRD 
KCS$WD 
KCSFD 
kcspD 
KCSMAX 


Channel 


KESOK 

KESNDA 
KESNDR 
KESILC 
KESILL 
KESILV 
KESDNA 
KESMAX 


enlist 


t 
i} 
. 


nu www wt 


Oe be 08 00 we 0 


36 

40 

100 
200 
3400 
20006 
40000 
100000 


Command Codes 


hou ot tt 


KESDNA 


We Ne Ne Ne Ne Ne Ne No We Ne Ne Re Ne We Ne Ne Ne BON 


Ne Ne Ne Ne Ne Ne Se NO 


Error code 

Data requested (Write will succeed) 
Fnd of message 

Data available (Read will succeed) 
Actual length of transter 

Debug available 

Interface ready (on) 

Error (Cumulative) 


NOP command 

Reset command 

Enable Interupts command 
Lisable Interupts command 
Get Status command 

Set Status command 

Read data command 

write data command 
Enable Debug command 
Disable Debug command 
Maxigum command code 


Success (no)error code 

No data available (read rejected) 
Wo data requested (write rejected) 
Illegal command field 

Illegal length field 

Illegal vector 

Debug not available 

Maximum error code 


OT 


( 
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OONA NT AWN 


10 


NO Ne Ne Ne Ne Ne Se Ne Se Ne Ne Ne Me Ne Ne Ne 


-SBYTTL NFDEF - Native Firmware definitions 
eENABLE LC,GBL 


Module name: DEF - DEFINITIONS 


System: KXTLI-CA Native Firmware 


Functional Descriptions 


This module defines addresses and bit definitions for various I/0 reqisters 
on the KXT11-CA. 


TT 
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OD WD OW & Wh re 


000001 
000002 
000004 
000010 
000020 
000040 
000100 
000 200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 
100000 


177560 


004000 
000200 
000100 


177562 


100000 
040000 
020000 
00400C 


177564 


000 200 
000100 
000070 
000004 
000002 
000001 


177566 


175700 
175719 
175704 
175714 


177000 


we Ne Ne 


Ne Ne Ne 


mA Ne Ne 


Nee Ne 
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3IT SYMBOL DEFINITIONS 


BITO 
BITL 
BIT2 
BIT3 
BIT4 
BITS 
BIT6 
BITT 
BITB 
BI19 
BIT10 
BITLL 
BIT12 
BIT13 
BITi4 
BITLS 


Ua Wow uw th mW db eo nd Ha 
Hou th ak Hote ab nw an oa 


1 

2 

4 

10 

20 

40 
100 
200 
400 
1000 
2000 
4000 
10000 
20000 
40000 
100000 


SLUL ADDRESS DEFINITIONS 


RCSRIA == 


RCVACB 
RCVONG 
RCVIEB 


Hoot 
nua 


RBUFILA = 


a 


ERKB == 
ORERRE = 
FRERRB = 
RCVSKB = 


XCSRIA == 


XRD¥B 
XTEB 
PBRF 
MAINTS 
PBRE3 
XBRKB 


Don wa ow ut 
Te | 


XBUFIA == 


SLU2 Definitions 


SL2SAA 
SL2SBA 
SL2CAA 
SL2CBA 


PIO Definitions 


PIUICA == 


177560 ’ 


BIT11 
BIT? 
BIT6 


177562 


BIT!H5 
BIT14 
BIT13 
BITI1L 


177564 


BIT? 
BIT6 
BITSIRIT4IBIT3 
BIT2 
BITL 
BITO 


177566 


175700 
175710 
175704 
175714 


SLO 


ss 
2323N 


Ne Ne Ne Ne 
. 
3 


A St 
B 
A Co 


B 


atus register addres 
" iy w 


mmand register - 
we n 


177000 3PIO interrupt control register address 


eT 
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177004 
177006 
177010 


174470 
174832 
174530 
174442 
174446 
174454 


177526 


NO Ne Ne 


Ne Ne Ne 
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PYOAVA == 
PIGBVA == 
PTOTVA == 


DMA Definitions 


DMAMMA 
DMAOVA 
DMAIVA 
DMAOUA 
DMAOSA 
OMACDA 


now rR nw 
na wn a tt 


177004 
177006 
177010 


174470 
174532 
174530 
17444? 
174446 
174454 


8255 Control Register 


C8255 == 


177526 


PIG 


Port A interrupt vector register 
Aid B o nw Ci] 
Counter Timer “ “ ba 


Master Mode Register 
Channel 0 Interrupt Vector Register 
u 1 ” w " 


Channel 0 Chain Offset Field 
" “ i” Segment/Tag Field 
Command Register 


€T 
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1 «SBTTL SELF TEST OVERLAY 0 

2 «LIST ME,MEB,SEQ,LOC,BIN > NORMAL LISTING MODE 
3 «NLIST MC,CND,BEX , DITTO 

4 -FNABL AMA,GBL 

5 160000 « = 160000 

6 3 

7 > Module name: SELF TEST OVFRLAY 0 

8 3 

9 > System: KXT1I-CA Nativa Firmware 

10 3 

11 rf 

12 3 

13 3 

14 7 

15 3 

16 + Functional Descriptions 

17 ; 

18 3 This module contains overlay 0 of the self test code. The self test 
19 3 modules in this overlay are: 

20 3 

21 3 1/0 register check, 

22 3 Native (and user) RAM, 

23 3 Native (and user) ROM, 

24 3 cPU (a null test), $ ’ 

25 3 Line clock (BFEVNT) interrupt, 

26 ; Console serial port (DC319), and 

27 3 Second serial port (WFC7201). 

28 3 

29 ? Overlay 0 physically occupies the first 2 KB of the boot ROM. It 
30 7 executes starting at 160000 when the DIAG PROM EN bit, bit 5, in 
31 3 KXTCSPA is 0. 

32 3 

33 3 RETURNED ERRORS APE BIT ENCODED IN RO (TTEEEE) 

34 3 WHERE T = TEST NUMBER * 

35 3 « AND &€ = 12 DISCRETE ERROR FLAGS. 

36 , - ILE. 010004 = TEST O01, ERROR(BIT) 2. 


vt 


( ( 
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SFLF TEST OVERLAY 0 


1 > SCRATCH RAM ALLOCATION. 
2 3 
3 3 RS IS ODT’S "TOP-OF-MEM" POINTER, AND IS PRFSERVED AS SUCH. 
4 3 ALL SCRATCH REFERENCES ARE YNDEXED FROM RS AS FOLLOWS: 
s ; 
6 r] LO MID HI 
7 SF ere mmm mm e 
8 000005 $TOP= &5 3 077776 137776 157776 
9 3 
10 150002 BUFR1= ~-27776 3 050000 110000 1300090 TOP-6fw 
11 160002 BUFR2= -17776 3 060000 1220000 140000 TOP-4KW 
12 170002 TMPL= -97776 3 070000 130000 150000 TOP-2Kw 
13 170004 TMP 2= THP1+2 3 \ 
14 170006 TMPI= TMP1+4 3 \ 
15 170010 TMP4= TMP1+6 , N 
16 170012 TMP5S= TMP1+10 3 > SCRATCH REGISTERS. c. 
17 170014 TMP6= TMP 1412 , / eeeAND STACK SPACE. 
18 170016 TMPT= TMP1414 rf / 
19 170020 TMPS8= TMP14+16 3 / 
20 177776 SRFL= -2 3 LAST 2 WORDS NF NATIVE RAM (BATTERY-BACK-FLAGS)... 
21 000005 SEF= $Toe ZeeeARE UTILIZED AS GUR ERROR FLAGS. 
22 3 
23 3 MISCELLAWEOUS STUFF, f 
24 , 
25 000000 STN= 0 3 INIT TEST NUMBER SEQUENCE. 
26 r 
27 3 A FEW MACROS. 
28 , 
29 oMACRO BEGIN NAME, TAG, V1,V2,V3 
30 oNLIST 
31 STN=STN4L 77 SET TEST NUMBER... 
32 SFN=0 d3ee0e-AND RESET ERROR NUMBER. 
33 LIST : 
34 oIRP N,\STN 
35 «SBTTL - T°N WAME : 
36 FPAAAARAAARERREEEAAERRAERARARRERRARRREREEERRERARRRERRAERGRREREERORERR EWES 
37 37* TEST N -- NAME 
38 FP AARARHAEAARAERERERERRRERRRERARRRAEERAREREERARRRERRERRHRERAERRRRERERARE 
39 TST°NS 
40 TAGS 
41 oFNOR 
42 oIF NB <¥1> 
43 MOV V1,-(SP) 7> SAVE “W1". 
44 MOV ¥1+2,-(SP) 
4S eIF NB <¥2> 
46 MCcy V2,-CSP) 27 SAVE “V¥2°. 
47 “OV ¥242,-(SP) 
48 -IF NB <¥3> 
49 MOV ¥3,-(SP) 73 SAVE °V¥3°. 
50 MOV ¥342,-(SP) 
51 eENDC 
§2 «ENDC 
53 ef NDC 
54 CUR (SEF) 7; CLEAR ERROR FLAG. 
55 «£NDM BEGIN 
$6 


57 eMACRO EXIT V1,V¥2,¥3,?TAG 


ST 


KXTNF - KXTLICA Native are a 
SELF TEST OVERLAY 0 


MACPO V05.00 


«IF NB 


«IF NB 


IF N 


«ENDC 
-ENDC 
oERNDC 


TAG: 


«MACRO 


«MACRO 


00351 Page 7-1 
<Vio> 
“OV (CSP )4,V142 
MOV CSP) +¢,V1 
<V2> 
MOV (SP)+,V2+2 
MOV CSP)+4+,V2 
B <V¥3> 
MOV (SP) #,V¥342 
MOV (SP )+,¥3 
“ov (SEF ),RO 
BFQ TAG 
«ITRP TN,\STN 
3jTs HCTN*BITI2>,RO 
eENDR 
RETURN 
oF NDM EXIT 
ERROR TEXT 
oNLIST ME 
eRADIX 10 
»IRP Na \SEN 
BTS HRITON, CSFF) 
oFNOR 
SEN=SEN41 
«RADIX 8 
eNLIST 
eLIST MF 
LIST 
eENDM ERROR 
LRESET 
SOB k0,. 
RESET 
sos kO,. 
ef NDM LRESET 
eNLIST YD 


37 RESTORE “V1°. 


37 RESTORE °V2°. 


#7 RESTORE °V3". 


73 ERROR BITS => RO<11:200>... 
ZeeeeAND SKIP IF NONE. 


37 ELSE, ADD TEST NUM => ROK15°12>..~4 


33eeeAND RETURN (NZ). 


4 
i 


37 E°N = “TEXT 


37 LOCAL RESET. 


9T 
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SELF TEST OVERLAY 0 


OBWAG SW N = 


000000 
000040 
000100 
000140 
000200 
000240 
000300 
000340 


177560 
175700 
175720 
177000 
174400 
177520 
177522 
177524 
177626 
177530 
177532 
175000 
160000 
175400 


175000 
177524 
177524 


a Ne Ne Ne 


a 

PRO= 000 
PRi= 040 
PR2= 100 
PR3= 140 
PR4= 200 
PRS= 240 
PR6= 300 
PRI= 340 


A FEW DFE INITIONS 


STANDARD STUFF. 


a 


THE PRIORITIES. 


4 
z PRIMARY CONTROL KEGISTERS. 


a 

$SL1= 177560 
$SL2= 175700 
$18254= 175720 
SPIO= 177000 
SDMA= 174400 
SCSRA= 177520 
SCSRB= 177522 
scsrec= 177524 
S$CSRCON= 177526 
$CSR= 177530 
SQIR= 177532 
SDPR= 175000 
S$QDPRI= 160000 
SQUPR2= 175400 


e 

STPV= SDPR 
SLEDS= SCSRC 
SUID= $CSRC 


We Ne Ne Ne Ne No Ne Ne we Ne Ne Ne Ne Ne 


Me Ne we 


DEC DC319 (DLART) ASYNC SERIAL PORT. 
NEC7201 SYNC/ASYNC SERIAL PORT. 
18254 PROGRAMMABLE BAUD GEN FOR ABOVE. 
28036 PIO/PIT. 
AMZ8016 DMA CONTROLLER. 
\ 
> SECONDARY CSR°S... |} 
/ «eeEMBEDDED IN 18255 CHIP. 


PRIMARY CSR. 

Q-BUS INTFRRUPT REGISTER. 

DUAL-PURT RAM (LOCAL). 

DUAL-PORT RAM (GLOBAL BASE ID 0-7... 
eee AND ID 8-F). 


IPV INTERRUPTS (VIA DPR WORDS O, 4, 8, AND 
CSRC<330> DRIVE THE LEDS. 
CSRCO<734> SHOW THE ID SWITCH SETTING. 


12). 


LT 
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COW AUW SWAN 


000024 
000060 
000064 
000070 
000100 
000104 


000114 
000120 
000124 
000130 
000134 


000144 
000150 
000154 
000160 
000164 


00351 
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3 DEFAULT VECTORS. 


a 
PWRV= 
SLIRV= 
SLIXV= 
NECV= 
BEVNT= 
PEVNT= 


af 
POTYV= 
DPRV4= 
DPRVB= 
BIACKV= 
DPRVI2= 


a 
QIRV= 
QERV1= 
PIOAV= 
PIOBV= 
DMAV= 


024 
060 
064 
070 
100 
104 
110 
114 
120 
124 
130 
134 
140 
144 
150 
154 
160 
164 


Ne No Ne Ne Ne Ne Se Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne 


PWR-UP (BRESET) (NON-MASKABLE). 
CONSOLE (SLU1) RCYR CPRI 4). 
CONSOLE (SLUL) XMTR (PRY 4). 
SYNC/ASYNC BOTH CHANS (PKI 4). 


LINE CLOCK (PRI 6). 

PROGRAMMABLE CLOCK(S) (PRI 6). 
OPEN 

MEMORY PARITY (PRI 7). 


DUAL-PORT RAM WORD 4 (PRI 5). 
DUAL-PORT KAM BOKD 6 (PRI 5). 
Q-BUS “ITACK" (PRI 5). 
DUAL-PORT-RAM WORD 12 (PRI 5). 
PFSFRVED (FALCON). 
Q-BUS REQUEST (ARBITER EXECUTES RTI). 


DITTO CARBITER EXECUTES RESET,RTI) 
PIO POKT A (PRI 4). 
PIO PORT B (PRI 4). 


DMA (BOTH CHANNELS) (PRI 4). 


BT 


( ( 
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1 } LOW SEGMENT ENTRY BLOCK 
2 ; 
3 7 CALL: BEC #BITS,CSRA ; ENABLE LO SEGMENT. 
4 ; CALL TN 3 CALL TEST 0-7. 
5 ; bEQ OK 7 OR BNE ERROR. 
6 3 
14 160000 Th==. 
160000 005000 CLR RO ;SINCF THERE IS NO TEST BY THIS NAME, SHOW NO ERRORS. 
160002 000207 RETURN 
160004 Tiss. 
160004 000137 160040 JMP TST! 37 EXECUTE TEST 1. 
160010 T2==. 
160010 000137 160272 JMP TST2 33 EXECUTE TEST 2. 
160014 T3==. 
160014 000137 160700 JMp TST3 +7 EXECUTE TEST 3. 
160020 T4=:, 
160020 000137 161150 JMP TST4 73 EXPCOTE TEST 4. 
160024 TS==. 
160024 000137 161164 JMP TSTS 37 EXECUTE TEST 5. 
160030 T6==.6 
160030 000137 161344 JMP TST6 3+ FXECUTE TEST 6. 
160034 T1==. ; : 
160934 000137 161730 Jwe TST7 ! 3 EXECUTE TEST 7. 
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1/0 REGISTER CHECK 
-SBTTL - Tl 1/0 REGISTER CHECK 


ss ERRAAAREKERREREAREASEEERAA AAS ARAERAREAELE AR AASA REE RARER EERE ERR RER EER 


6T 


CaANAUM DWH 


#3" TEST 1 -- I/O REGISTER CHECK 
PEAAAAAAAERRATANRERREREERRERERERREARERERAOERRERERREREREREEREREREREEREEEEED 
160040 TST1: 
160040 TIOR: 
160040 005015 CLR (SEF) 73 CLEAR ERROR FLAG. 
; 
3 INPUT: NONE. 
} OUTPUT: RO = ERROR FLAGS OR ZERO. 
; 
3 VERIFY THAT ALL ASSIGNED [/0 ADDRESSES ARE VALID. 
? . 
; Tl 1/0 REGISTER CHECK 
; é £0 = BUS-ERROR AT CSR ADDRESS 
; . El = AUS-ERROP AT QIR ADDRESS 
; é £2 = BUS-ERROR AT UPR ADDRESS 
3 3 £3 = RUS-ERROR AT DC319 ADDRESS 
; : E4 = BUS-ERROR AT NEC7201 ADDRESS 
; : ES = BUS-ERROR AT 18254 ADORESS 
3 f E6 = BUS-ERROR AT 28036 ADDRESS 
; . ET = BUS-FERPOP AT 28016 ADDRESS 
160042 012700 177520 1S: MOV #SCSRA, RO 3 THE CSR ‘SET... 
160046 012701 090005 MOV ¥5.,R1 peee5 REGISTERS. 
160052 004737 160254 CALL = 105 
160056 052715 000001 ars #9170, (SEF) 3+ FO = BUS-ERROR AT CSR ADDRESS 
160062 012700 177532 ZS: MoV #5QTR,RO 7 THE Qk... 
160066 012701 000001 Moy 41,81 joe ONE-OF~A-KIND. 
160072 004737 160254 CALL = 108 
160076 052715 000002 Bis #BIT1, (SEF) 77 El = BUS-ERROR AT QR ADDRESS 
160162 012700 175000 3$3 anv HSDPR,RO 3 THE 2-PORT-RAM... 
160106 012701 000020 MOV #16.,R1 3-+-16 REGISTERS. 
160112 004737 160254 CALL 105 
160116 052715 000004 BIS #BIT2, (SEF) 77 £2 = BUS-ERROR AT DPR ADDRESS 
160122 012700 177560 4S: MOV HSSLL,R0 ; THE CONSOLE PORT... 
160126 012701 000004 MoV #4.,R1 peee4 REGISTERS. 
160132 004737 160254 CALL = 105 
160136 052715 000010 BIS #BIT3, (SEF) 37 £3 = BUS-ERROR AT DC319 ADDRESS 
160142 012700 175700 5$: MOV #SSL2,R0 3 THE SYNC/ASYNC PORT... 
160146 012701 000010 MOV 48.,Ri peeeB REGISTERS... 
160152 004737 160254 CALL —-10$ 
160156 052715 000020 BIS #BIT4, (SEF) 7} E4 = BUS-ERROR AT NEC7201 ADDRESS 
160162 012700 175720 6$: MOV #518254,R0 jeeeAND ITS CLOCK GENERATOR. os 
160166 012701 000010 unv #8.,R1 zeeeHAS 8 MORF. 
160172 004737 160254 CALL = 10 
160176 052715 000040 BIS ¥P1T5S, (SEF) 37 FS = BUS-ERROR AT 18254 ADDRESS 
160202 012700 177000 78: Mov #SP TO, RO 3 TNE PARALLEL I/0 PORT... 
160206 012701 000060 Mn #48.,P1 jeeeA WHOPPING 48 REGISTERS. 
160212 004737 160254 CALL = -10§ 
160216 052715 000100 BIS #RLT6, (SEF) 77 £6 = BUS-ERROR AT 26036 ADDRESS 


02 


6 ( 
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160222 012700 174400 8$: MOV #SDMA,RO > THE DMA ENGINE... 

160226 012701 000056 MOV #46.,R1 ZeeeA CLOSE SECOND WITH 46. 

160232 004737 160254 CALL 10$ 

160236 052715 000200 BIS #81T7, (SEF) 27 E7 = BUS-ERROR AT 28016 ADDRESS 
160242 9$: 

160242 011500 MOV (SEF), RO +? ERROR BITS => RO<K11:00>... 
160244 001402 BEQ 30000$ Z7eeeAND SKIP IF NONE. 

160246 052700 010000 BIS #HC1*BIT12>,R0 37 ELSE, ADD TEST NUM => RO<K15212>... 
160252 000207 30000$: RETARN oe eee AND RETURN (NZ). 

160254 005720 10$3 TST CRO D+ + TEST AN ADDRESS. 

160256 000240 NOP 

160260 103403 5CS 11s 7 TAKE ERROR RETURN IF IT TRAPPED. 
160262 077104 S08 R1,10$ 

160264 062716 000004 ADD #4, (SP) 3 ALL OK, TAKE SKIP RETURN. 

160270 000207 11S RETORN 


T2 


wOwanWawn 


KXTIICA Native Firmware ( 


NATIVE CAND USER) RAHM 


160272 
160272 
160272 


160274 
160300 
160302 
160304 
160310 
160312 
160316 
160320 
160324 
160326 
160330 
160332 
160334 
160336 
160340 
160344 


160346 
160350 
160352 
160354 
160356 
160360 
160364 
160366 
160370 
160372 
160374 
160400 
160402 


005015 


020527 
101007 
001403 
012702 
000405 
012702 
000 402 
012702 
010504 
005046 
000241 
011200 
000240 
103003 
052715 
000444 


010201 
010211 
011103 
020203 
001402 
052715 
005102 
005111 
021102 
001402 
052715 
005102 
105111 


137776 


000000 
040000 
100000 


000001 


000002 


000004 


“PO ¥05.00 
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«SBTTL - T2 


TST2: 
TRAMs 
CLR 
Ineut: Ri 


OUTPUT: RO 


TEST LOCAL 
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NATIVE (AND USER) RAM 


FERRARA RARARRERREREERRERERREARREEEREERERAEREAERERRREERERERAEE HERE RH HARE 


37% TEST 2 -- NATEVE CAND USER) RAM 


PAAR R ARERR RERREEEERERERRRERREREREEERRERRERAERREER ARR EREREKEREARAREEEEREE 


(SEF) 


NONE. 
FRROR FLAGS OR ZERO. 


. 
ra 


> CLEAR ERROR FLAG. 


RAM FROM BOTTOM UP (NON-DESTRUCTIVE). 
IF SOCKFT "A" CONTAINS USER RAM, TEST IT AS WELL. 


1. WRITE (DATO) EACH LOCATION WYTH IT°S OWN ADORESS. 


2. READ (DATI) AND VERIFY CORRECT DATA. 


COMPLIMENT WORD (DATIO) AND VEPIFY. 


4. COMPLIMENT LO AND HI BYTES (NATIO(B)) AND VERIFY. 


ma Ne we Ne Ne Ne Ne Ne Ne Ne Ne Ne Se Ne Ne Ne SO Ne Ne 
w 
ry 


MER1: NOV 
MEM2: Mov 


MEM33 Mov 
MEM3A3 MOV 


1S: cLCc 


2$8 MOV 


3$3 coK 


4Ss COM 


NATIVE CAND USER) RAM 


£9 
El 
£2 
E3 
E4 
E5 TO E9 = 


$TOP, #137776 
MEM} 

MEM2 

#0,22 

MEM3A 
#40000,R2 
MEM3A 
#100000, R2 
STOP,R4 
-(SP) 


(R2),R0 

2$ 

#BITO, (SEF) 
7s 


R2,R1 
R2,(R1) 
(R1),R3 
k2,R3 


3$ 
#RIT1, (SEF) 
R2 


(R1) 
(R1),R2 

4s 

#BIT2, (SEF) 


me Ne Ne 


ue 


me Ne ~~ Ne Ne Ne we 


~ 


BUS-ERROR AT RAM ADDRESS 

WRITE-READ ERROR 

READ-MOD-WRITE ERROR 

READ-MOD-WRITEC(LB) ERROR ; 
READ-MOD-WRITECHB) ERROR 

SAME AS £0 TO £4 IN USER RAM SPACE 


BP IF KAM IS IN HIGH... 
oeeOR MID RANGE. 
SET BOTTOM AT 0. 


SET BOTTOM AT 8K. 

SET BOTTOM AT 16K. 

SET TOP. 

CLEAR NATIVE/USER SWITCH. 


SAVE TARGET DATA. 


7 EO = BUS-ERROR AT RAM ADDRESS 


TARGET ADDRESS => R1. 
WRITE (DATO)... 
oeeREAD (DATI).~~ 

oes AND CHECK. 

7 €1 = WRITE-READ ERROR 


READ-MOD-WRITE (DATIO)... 
eeeREAD AND CHECK. 


7 E2 = KEAD-MOD-WRITE ERROR 


READ-MOD-WRITE-LB (DATIO(LB)).-. 


ce 


KXTNF - 


- T2 


52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
10 
71 
72 
73 
74 
75 
76 
77 
78 
19 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


( 
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160404 121102 CMPB 
160406 001402 BFQ 
160410 052715 000010 BIS 
160414 000302 5$3 SWAB 
160416 105161 000001 COMB 
160422 126102 000001 CMPB 
160426 001402 BEQ 
160430 052715 000020 BIS 
160434 000302 6S: SWAB 
160436 010022 MOV 
160440 020227 160330 cme 
160444 001002 BNF 
160446 012702 160456 MOV 
160452 020204 65$: CMP 
160454 101725 bLOS 
160456 005116 T$s COM 
160460 001416 BFQ 
160462 011565 177776 MOV 
160466 005015 CLR 
160470 004737 160546 CALL 
160474 020227 000003 CMP 
160500 001406 BFQ 
160502 010002 MOV 
160504 010104 MOV 
160506 005304 DEC 
160510 006304 ASL 
160512 060204 ADD 
160514 000705 BR 
3 
3 
f 

160516 005726 8S: TST 
160520 012700 000005 MOV 
160524 006315 9$: ASL 
160526 077002 SOB 
160530 056515 177776 | BIS 
160534 011500 MOV 
160536 001402 BEQ 
160540 052700 020000 BIS 
160544 000207 30001$: RETORN 
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(R1),R2 

5$ 

#BIT3, (SEF) 
R2 


1(R1) 
1(R1),R2 
6$ 


#PIT4, (SEF) 


R2 

RO, (R2)+ 
R2,#1S 
65$ 


(SEF ),-2(SEF) 
(SEF) 
SKTA 
P2,83 
us 
RO,R2 
R1,R4 
R4 
k4 
R2,R4 
1$ 


E5 TOU 


(SP )+ 

#5,R0 

(SEF) 

RG, 9S 
-2(SEF), (SEF) 
(SEF), RO 
30001$ 
#<2*RIT129,RO 


ZeeeREAD AND CHECK. 
33 E3 = READ-MOD-WRITE(LB) ERROR 


> READ-MOD-WRITF-HB (DATIOCHB))... 
ZeeeREAD AND CHECK. 


77 £4 = REAO-MOD-WRITECHB) ERROP 


RESTORE AND BUMP TARGET ADDRESS. 


REACHED TOP ?? 
LOOP IF NOT. 


Ne Ne Ne Ne Se NO 


TOGGLE NATIVE/USER SWITCH... 
eee AND EXIT IF BOTH DONE. 
SAVE NATIVE ERROKS... 
eeeAND CLEAR FOR 2ND PASS. 
GET SOCKET SPECS, 
CHECK WHAT’S THERE... 
eeeAND BR ITF ROM (OR EMPTY). 
IT’S RAM, 1ST ADDRESS => P2.e. 
eee AND SIZE => R4. 
\ 
> CHANGE SIZE TO LAST ADDRESS... 


Ne Ne Ne Ne Ne Ne We No Se Ne Ne Se Ne 


/ 

eee AND GO “ROURD ONCE MORE. 

E9 = SAME AS E0.TO E4 IN USER RAM SPACE 
3 DONE, POP THE STACK. 

3 SHIFT USER ERRORS TO SITS<925>...4 
ZeeeAND ADD NATIVE ERRORS IN BITS<4:30>. 
73 ERROR BITS => RO<K11300>... 

77ee0eeAND SKIP IF NONE. 


37 ELSE, ADD TEST NUM => RO<15312>... 
3peeeAND RETURN (NZ). 


RERAKREREKRERRARRRERARARRREEEKREERRRRERREREKEE 


see 1F RUNNING IN RAM, DON’T TEST THE "TEST". 


RAARKEREARAEEKARARERAKRARARAERKRKEKKERRKEARRRAEKRERE 


€? 


KXTNF - 


- T2 


WOnNAUA WA 


KXTILCA Native Firaway 
NATIVE CAND USER) RAM 


160546 
160552 
160554 
160556 
160560 
160564 
160572 
160574 
160576 
160604 
160606 
160610 
160616 
160620 
160626 
160630 
160632 


160634 
160636 
160640 
160642 
160644 
160646 
160654 
160656 
160662 
160664 
160666 
160672 
160674 
160676 


01270¢ 
005705 
100001 
005000 
012701 
032737 
001417 
006301 
032737 
001412 
006301 
032737 
001405 
032737 
001401 
006301 
000401 


005000 
005002 
011046 
005116 
005110 
126066 
001402 
052702 
121026 
001 402 
052702 
005110 
005702 
000207 


100000 


004000 
000006 


000004 


000010 


000002 


000001 
000002 


000001 


4ACRO V0S.00 


177522 


177522 


177522 


177522 


000001 


CU) S* Ne Se Ne Ne Ne Ne 


1$: 


a 
ae 


eo Ne Ne Ne Ne Ne 


4 
RAMLO: 
RAMLOA: 


1S: 


2$3 


RETURN RO 


00:51 


Pi 
R2 


Hoabeok 


HOV 
TST 
bPL 
CLR 
MOV 
BIT 
BFQ 
ASL 
RIT 
BEQ 
ASL 
BIT 
BEQ 
BIT 
BFQ 
ASL 
BR 


SUBROITINE TO 


RETURN R2<00> 


R2<01 


CLR 
CLR 
MOV 
coM 
COM 
CMPB 
BFQ 
BIS 
CMPB 
BFQ 
BIS 
COM 
TST 
RETURN 
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1ST ADDRESS 
STZE (WORDS) 


3 IF ROM (OR EMPTY). 


#100000, RO 

STOP 

1$ 

RO 

#2048.,R1 
#¢3*BIT1>,SCSRB 
2$ 

R1 
#<2*BIT1>,SCSRH 
2s 

R1 
#<4*BITL>,SCSRB 
25 
#C1*BITI>,SCSRB 
2$ 

R1 

RAMLOA 


kO 

R2 
(RO),-(SP) 
csp) 

CRO) 
1(RO),1 (SP) 
1$ 
#BIT1,R2 
CRO), (SP)+ 
2$ 
#BITO,R2 
(RO) 

R2 


7 ASSUME ROM OVER RAM. 


BR IF 


NeNe Ne 


START 


BR IF 
RAISE 


Ne Ne 


Be TF 
RATSE 


Ne Ne 


BR IF 


“e 


RAISE 


we Ne Ne 


Ne Ne Ne Se No No Ne Ne Ne Se Ne 


eee ELSE, 


SO.s. 
SIZING AT 2KWw. 


2kW SELECTED 
TO 4kW, 


4KW SELECTED 
TO BKW. 


B8kw SELECTED 


DITTO 
TO 16K 


1 
ESTABLISH ROM OR RAM IN VECTOR SPACE. 


= 1 I? LO BYTE NON-WRITABLE. 
> = 1 IF FI BYTE NON-WRITABLE. 


GET TARGET LOCATION... 
eee AND COMPLIMENT IT. 
COMPLIMENT TARGET LOCATION. 
HI PYTE WRITABLE 277 


YES 


NO 
LO 8YTE WRITABLE ?2 


YES 


SET ROM AT 0. 


SUBROUTINE TO DETERMINE USER (SOCKET A) ADDRESS AND SIZE. 


(MAP 


(Map 


CMAP 


(MAP 
CMAP 


EXIT THRU ROM/RAM CHECKER. 


NO 
RESTORE TARGET LOCATION. 
SET CONDITION FOR CALLER. 


0 OR 


1 OR 


2 OR 


6). 
7). 


4). 


5). 


3). 


v2 


( ( 
KXTILCA Native Firmware MACRO V05.00 00:51 Page 14 
NATIVE (AND USER) ROM 


«SBTTL - 13 NATIVE (AND USER) ROM 


PPAR RANA EA AREER RARE RRA AERA ERE EERE ERERRAHEAERREREERREARREEEREERERERH 


33* TEST 3 -~ NATIVE CAND USER) KOM 


FPSAARARAARARRAREREARARERERRAKEREKERERRRERERRERERAEAREAERRARAREREREREREERD 


160700 TST: 
160700 TROM: 
160700 005015 CLR (SEF) 32 CLFAR ERROR FLAG. 


INPUT: R1<31TO> = INCLUDE USER ROM. 
OUTPUT: RO = ERROR FLAGS OR ZERO. 


CHECK SUM BOOT/SELF-TEST ROM (SOCKET B). 
IF SELECTED, DO THE USER ROM (SNCKET A) AS WELL. 


Ne Ne No No Ne Ne Se Ne Ne Ne we Ne 


T3 NATIVE (AND USER) ROM 
. c0 = LO BYTE CHECK SUM ERROR (NATIVE) 
. El = HI BYTE CHECK SUM ERROR (NATIVE) 
. E2 = LO BYTE CHECK SUM ERROR (USER) 
. k3 = HI BYTE CHECK SUM ERROR (USER) 
160762 010104 MOV R1,R4 3 SAVE OPTION FLAG. 
160704 012700 161150 MOV #ACC+2,R0 , ' 
160710 012701 000943 Mov #<ACC#2-CKSUM>/2,R1 
160714 014046 183 MOV ~(RO),-(SP) 7 PUSH CHECK-SUM CODE ONTO THE STACK. 
160716 077102 SOB R1,1$ 
1607206 012700 160000 MOV #160000,R0 
160724 012701 010000 Mov #4096.,R1 
160730 004766 000000 CALL O(SP) 3 CHECK SUM (LO BYTE). 
160734 052715 00001 BIS #BITO, (SEF) 33 EO = LO BYTE CHECK SUM ERROR (NATIVE) 
160740 012700 160001 2$3 MOV #160001,R0 
160744 012701 010000 HOV #4096.,R1 
160750 004766 000000 CALL OCSP) 3 CHECK SUM (HI BYTE). 
160754 052715 000002 BIS #BITL, (SEF) 37 Fl = HI BYTE CHECK SUM ERROR (NATIVE) 
160769 38: 3 
7 IF ERROR, CHECK FOR OVERLAY PROBLEM ?? 
a 
160760 032704 000002 4$s ait #BITO,R4 3 USER ROM SELECTED ?? 
160764 001417 BEQ 6$ 3 EXIT IF NOT. 
160766 004737 160546 CALL SETA 7 YES, GET SOCKET SPECS. 
160772 010046 MOV RO,-(SP) 3 PUSH START ADDRESS... 
160774 010146 MOV R1,-(SP) geee AND SIZE. 
160776 004766 000004 CALL 4(se) 7 CHECK SUM (LO BYTE). 
161002 052715 000004 BIS #B1IT2, (SEF) 37 E2 = LO BYTE CHECK SUM ERROR (USER) 
161006 012601 5$3 MnV CSP )4+,R1 > POP SIZE... 
161010 012600 MOV (SP )+,0 7eeeAND ADDRESS. 
161012 005200 INC RO 
161014 004766 000000 CALL 0(S?) > CHECK SUM (HI BYTE). 
161020 052715 000010 BIS #BIT3, (SEF) 37 £3 = HI BYTE CHECK SUM ERROR (USER) 
161024 062706 000106 6$3 anbd #ACC+2-CKSUM, SP FIX STACK. 
161030 011500 MOV (SEF), RO 3 ERROR BITS => RO<11:200>... 


161034 052700 030000 BIS #<3*BIT12>,RO + ELSE, ADD TEST NUM => RO<15312>... 


3 
, 
161032 001402 BEQ 300025 o30eeAND SKIP IF NONE. 
, 
161040 000207 30002$: RETURN 7>eeeAND RETURN (NZ). 


A 


KXTNF ~ KXTI1CA Native Picawal 
NATIVE (AND USER) ROM 


- T3 


COWIAYN A@Wwne 


161042 
161046 
161050 
161052 
161056 
161062 
161066 
161072 
161076 
161102 
161104 
161112 
161116 
161120 
161124 
161126 
161134 
161136 
161140 
161144 
161146 


005067 
005301 
111002 
042702 
060267 
196367 
005567 
062700 
020027 
103405 
052737 
042700 
077124 
116702 
111003 
042737 
120203 
001002 
062716 
000207 
000000 


000100 


177400 
000064 
000060 
000054 
000002 
174000 


000040 
017776 


000022 
000040 


000004 


IACRO ¥05.00 


177520 


177520 


00:51 
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3 RAEREARERRARERRERREREREREEAEREERKEEREERERRRARAAEAKERRAEEHERKEREHERREERTRERE 


DSABL AMA 


fo On Oe ee eS 


KSUM: CLR 
DEC 
1$3 MOVB 
BIC 
ADD 
ASLB 
ADC 
apoD 
CMP 
BLO 
BIS 
vic 
283 soa 
vaya 
MOVB 
BIC 
CMPB 
BNE 
ADD 
3$3 RETURN 
ACC: 0 
eENABL 


GN ENTRY, RO 
UN RETURN, R2 


> ROM CHECK SUM ROUTINE. 
THIS STUFF IS COPIED TO AND EXECUTED IN STACK SPACE. 


x RELATIVE PIC. 


= STAPT ADDRESS AWD RI = BYTE COUNT. 
= ACCUMULATED SUM 


K2,ACC 

acc 

acc 

#2,R0 

RO, #174000 

25 

HRITS, Q@RSCSPA 
#7C160001,k0 
R1,1$ 

ACC, R2 
(RO), 33 
#BITS, @MSCSRA 
R2,R3 

3$ 

#4, (SP) 


AMA 


BONE Ne 


NO Ne Ne 


me We Ne Ne We Ne Ne Ne we Ne Ne 


AND R3 = CHECK~SUM. 


CLEAR ACCUMULATOR... 
---AND DECR THE SYTE COUNT. 
AST/NEXT ROM LOCATION. 


\ 
> ACCUMULATE BYTE SUM. 
/ 


END OF NATIVE ROM ?? 

BR IF NOT. 

YES, MAP IN THE OVERLAY... 

2e-AND ADJUST SRC POINTER. 

LOOP “TIL DONE. 

THEN PUT ACCUMULATED SOM IN R2..- 
2eeAND THE CHECK-SUM IN R3. 

UNHAP OVERLAY. 

ACCUMULATED SUM SHOULD EQUAL CHECK-SUM. 
ERROR RETURN IF NOT. 

SKIP RETURN IF SO. 


FRARARAE AAR EREREEREER EERE REREREKEERERREKERRREERREREEEREREEREREREREERERE 


me OWOWNAUN awn 


_ 


92 


KXTLICA 
T11 CPU 


161150 
161150 
161150 


161152 
161154 
161156 
161162 


( ( 


Native Firmware MACRO V05.00 00:51 Page 16 
INSTRUCTIONS AND TRAPS 


eSbTTL - T4 T11 CPU INSTRUCTIONS AWD TRAPS 


FPENAAAARAARAAAERAHEERRRARERERRREERAAEARERARERAERRARERRAEREREHARRRRERRROR 


77* TEST 4 -- T11 CPU INSTRUCTIONS AND TRAPS 


Z_AAARSARAAAERARARERRRARRAERERERRERERARERERARHRNREARERARRRRERRERRARARRHR 


TST43 

TCPU: 
005015 CLR (SEF) 33 CLEAR ERROR FLAG. 

77 

> INPOT: NONE. 

3 OUTPUT: RO = ERROR FLAGS OR ZERO. 

; 

3 TEST THE CPU (a@HATEVER THAT MEANS) "3 

3 

; T4 T11 CPU INSTRUCTIONS AND TRAPS 

7 . NOT INSTALLED. 
011500 “ov (SEF),R0 77 ERROR BITS => RO<11:300>... 
001402 bEQ 300035 o700eAND SKIP IF NONE. 
052700 040000 BIS #¢4*BIT12>, RO 27 ELSk, ADD TEST NUM => ROC15212>.6~ 
000207 30003$: RETURN 77eecAND RETURN (NZ). 


y 


L@ 


KXTLICA Native pieced ACRO V¥05.00 00:51 Page 17 ( 
LINE CLOCK (BEVNT) INTERRUPT 


161164 
161164 
161164 
161170 
161174 


161176 
161202 
161204 
161210 


161212 
161214 


161216 
161222 
161230 
161236 
161240 
161242 
161250 
161252 
161254 
161256 
161262 
161266 
161270 
161272 
161274 


161300 
161304 
161306 
161310 
161312 
161314 
161316 
161322 
161322 
161326 


013746 
013746 
005015 


004737 
001405 
052715 
000 444 


005201 
000002 


106427 
012737 
012737 
005000 
005001 
052737 
077001 
005701 
001402 
052715 
106427 
077001 
005301 
003002 
052715 


005037 
000240 
005001 
077001 
005701 
001402 
052715 


012637 
012637 


000100 
000102 


160634 
000001 


000300 
161212 
000300 


000100 


000002 
000240 


000004 
177520 


000010 


000102 
000100 


000100 
0001u2 


177520 


eSETTL - TS LINE CLOCK (BEVNT) INTERRUPT 


Z_RORRAEKAA AKER ALERT EAAEREAERRERAR ERE ESE AHR RE NK RRERAARARARARAERAKEAERERKEREEE EK 


33* TEST 5 ~- LINE CLOCK (BEVNT) INTERRUPT 


33 REAR ARRARERRRARARAEREREE HERE ERREARRAAAARRAREARKEAAKRRERREARERERERRERARH 


TST5s 


TCLK: 
Mov BEVNT,-(SP) 37 SAVE BEVNT. 
Mov BEVNT+2,-(SP) 
CLR (SEF) 33 CLEAR ERROR FLAG. 


INPUT: NONE. 
OUTPUT: RO = ERROR FLAGS OR ZERO. 


LINE CLOCK IS JUMPERED FROM CONSOLE 0C319 OR Q-BUS BEWNT. 
VERIFY THAT WE CAN ENABLE/DISABLE THE CLOCK WIA CSRA<6>, 
AND THAT IT INTERRUPTS THRU VECTOR 100 AT PRI 6. 


T5 LINE CLOCK (BEVNT) INTERRUPT 
E0 ROM IN VECTOR SPACE -- CAN°’T RUN 


Re Ne Ne he Ne Se Ne Ne Ne Ne Ne Ne Ne 


. €1 = CLOCK INTERRUPT NUT MASKED AT LEVEL 6 
° £2 = CLOCK DOESN’T INTERRUPT 
° £3 = CAN°’T SHUT IT OFF 
CALL RAMLO , 3 VECTOR SPACE USABLE 7? 
BEQ 2s y PROCEFD IF SO. 
BIS #BITC, (SEF) 37 FO = ROM IN VECTOR SPACE -- CAN°’T RUN 
BR TCXIT 
A 
18: Inc R1 > ON “BEVNT™, TICK AND RETURN. 
RTI 
és 
2$% MTPS #PRE x RAISE CPU. 
MOV #1$ ,BEVNT > SET CLOCK VECTUR. 
Mov HPR6,BEVNT+2 . 
CLR RO 7 CLEAR LOGP CONTROL... 
CLR R1 zeeoe AND TICKER. 
BIS #BIT6,SCSRA > TURN ON CLOCK INTERRUPT. 
SOB RO,. y DFLAY, INTERRUPT SHOULD... 
TST RL 3ee-BE MASKED AT THIS LEVEL. 
BEQ 3$ > BR IF SO. 
BIS #BLT1, (SEF) 73 El = CLOCK INTERRUPT NOT MASKED AT LEVEL 
3$3 MTPS HPRS > NOW, LOWER CPU TO PRI 5. 
SOB ROge > DELAY AGAIN, CLOCK SHOULD COME IW... 
DEC R1 peeeAND GIVE US A. FEW TICKS (MORE THEN 1). 
BGT 4$ > BR IF SO. 
BIS #BIT2, (SEF) 37 £2 = CLOCK DOESN‘°T INTERRUPT 
4$3 CLR SCSRA > TURN IT OFF. 
NOP deeeFOR HARDWARE LOGIC PUPOSE... 
CLR R1 
SoB RO,. + DELAY GNCF MORE... 
TST RL zeeeCLOCK SHOULD BE SHUT OFF. 
BEQ 6$ , BR IF SO. 
BIS #BITI, (SEF) 33 E3 = CAN°T SHUT IT OFF 
6SsTCKITs: 


unV (SP )+,BEVNT+2 77 RESTORE BEYNT. 
Mny (SP )4+,BEVNT : 


82 


( 


KXTNF - KXTLICA Native Firmware MACRO V05.00 


= TS 


LINE CLOCK (SEVYNT) INTERRUPT 


161332 
161334 
161336 
161342 


011500 
001402 
052700 
000207 


050000 


30004: 


00:51 Page 17-1 


MOV (SEF), RO 

BEQ 300045 

BES #<5*BITI2>, RO 
RE TORN 


33 ERROR 
77000 AND 
33 ELSE, 
33 eeeAND 


BITS => RO<11 
SKIP IF NONE. 
ADD TEST NUM 
RETURN (NZ). 


300.66 


=> ROCK15212>.06 


62 


COOWMT MN BWH 


KXTLICA Native 
CONSOLE SERTAL 


161344 
161344 
161344 
161350 
161354 
161360 
161364 


161366 
161372 
161376 
161400 
161404 


161406 
161412 
161420 
161426 
161434 
161436 
161440 
161440 
161444 
161446 
161454 
161460 
161462 
161466 
161470 
161472 


161500 
161504 
161510 
161512 
161516 
161520 


013746 
013746 
013746 
013746 
005015 


012704 
004737 
001403 
052715 
000503 


106427 
012737 
012737 
052764 
000240 
000 403 


052715 
000411 
012737 
106427 
000240 
052715 
000401 
022626 
042764 


016 400 
106427 
005000 
110064 
105714 
100402 


Firmware MACRO ¥05.00 
Port DC319 


000064 
000066 
000060 
000062 


177560 
160634 


000001 
000200 
161440 


000200 
000100 


000002 


161470 
000000 


000004 


000100 


000002 
00020¢ 


000006 


000064 
000066 
000004 


000064 


000004 


-SBTTL 


00:51 


- 16 
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COMSOLE SEKIAL PORT DC319 


ZZ AAR AA RAR ARRERERRERERERERREREREEE REAR ERRAEREKREREHEREERERERERERRHEERR ERR 


73* TEST 6 -- CONSOLE SERIAL PORT DC319 


FEAR RAEAEERRER ERE ERRERRERRER EERE ERE RER EERE REREHERERERRRE EERE 


TST6: 
TOC: 
MoV SLIXV,- (SP) 33 SAVE SLIXV. 
MOV SL1IXV#2,-(SP) 
HOV SLIRV,-(SP) +> SAVE SLIRV. 
“DV SLIRV4+2,-(SP) 
CLR (SEF) 37 CLEAR ERROR FLAG. 
INPUT: NONE. 
OUTPUT: RO ERROR FLAGS OR ZERO. 


RE Ne Ne Ne Ne Se Ne Ne Ne Se Ne Se Ne No Ne NO 


DC.XMT: 


4S: 
S$: 


DC.RCV: 


1S: 


*** REQUIRES EXTERNAL LOOP-BACK *** 


TEST THAT THE CONSOLE PORT WORKS AS ADVERTISED. 


CONSOLE SERIAL PORT 0C319 


EO 
&1 
£2 
E3 
E4 
i) 
E6 


Wo th Met nt 


#SSL1,R4 
RAMLO 
DC.XMT 
#BITO, (SEF) 
DC.OAT 


#PR4 
#2$,SLIXV 
#PR4,SLIXV42 
g100,4(R4) 


3$ 
#BITL, (SEF) 
4 


$ 
#45, SL1XV 
#PRO 


#BIT2, (SEF) 
5$ 


CSP)+,(SP)+ 
#100,4(R4) 


2(R4),R0 
#PRA 

RO 
RO,6(R4) 
(P4) 

2$ 


ROM IW VECTOR SPACE -- INTERRUPTS NOT TESTED 
XMTR INTERRUPT NWOT MASKED AT LEVFL 4 

XMTR INTERRUPT NOT’ RECEIVED 

RCVR INTERRUPT NOT MASKED AT LEVEL 4 

RCVR INTERRUPT NOT RECEIVED 

PECETVED DATA INCORRECT 

NO RCVR DONE, LOOP-BACK OPEN 


3 POINTER => R4. 

> VECTOR SPACE USABLE ?? 

y PPOCEED IF SQ. 

77 £0 = ROM IN VECTOR SPACE -- INTERRUPTS NOT TESTED 


RAISE CPU TO XMTR LEVEL. 
SET VECTOR. 


=e Ne 


SET INTERRUPT ENABLE. 
INTERRUPT SHOULD BE HELD OFF... 
ooeBR IF SO. 


Ne Se Ne 


ne 


> Fl = XMTR INTERRUPT NOT MASKED AT LEVEL 4 


CHANGE THE VECTOR. 

LOWER CPU PRIORITY. 

INTERRUPT SHOULD HAVE COME IN. 
7 F2 = XMTR INTERRUPT NOT RECEIVED 


we Ne Ne Ne 


ON ENTERRUPT, FIX STACK. 
CLEAR THE INT ENABLE. 


NN 


ENSURE RCVR DONE IS CLEAR. 
RAISE CPU LEVEL. 


TON 


Zeee TRANSMIT A NULL CHARACTER... 
Zoe-WAIT “TIL ROWR GETS IT... 


O€ 


KXTLICA 
CONSOLE 


161522 
161524 


161526 
161534 
161542 
161546 
161550 
161552 
161552 
161556 
161560 
161566 
161572 
161574 
161600 
161602 
161604 
161610 


161614 
161620 
161622 
161624 
161630 
161632 
161634 
161636 


161640 
161642 
161644 
161650 
161652 
161654 
161660 
161662 
161664 
161670 
161672 
161672 
161676 
161676 
161702 
161706 
161712 
161716 
161720 
161722 
161726 


077003 
000 462 


012737 
012737 
052714 
000240 
000403 


052715 
000411 
012737 
106427 
000240 
052715 
000401 
022626 
042714 
016400 


012700 
005001 
005002 
010164 
105714 
100410 
077203 
000415 


112001 
001415 
010164 
105714 
100376 
016402 
120102 
001766 
052715 
000402 


052715 


012637 
012637 
012637 
012637 
011500 
001402 
052700 
000207 


( 


Native Firmware MACRO V05.00 
SERIAL PORT 0C319 


161552 
000200 
00010C¢ 


000010 


161602 
000000 


000020 
000100 
000902 
163666 


000006 


000005 
000002 
000040 
000100 
000062 
000060 


000966 
000064 


060000 


00:51 


SOB 
BR 


MOV 
4oV 


BIS 


RETORN 
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RO,1$ 
DC.L80 


#35, SLLIRV 
#PR4,SLIRV+2 
#109, (R4) 


4S 
#BIT3, (SEF) 
5 


$ 
#55,SLIPV 
#PRO 


#OIT4, (SEF) 
6$ 


CSP +, (SP )+ 
#100, (R4) 
2(R4),R0 


#FLT10,RO 
kl 
R2 
R1,6(R4) 
(R4) 

3$ 
R2,10$ 
pc.Laa 


(RO)+,R1 
OC.X1iT 


2(R4),R2 
R1,R2 

1$ 

#8175, (SEF) 
OC.XIT 


#B1T6, (SEF) 


(SP)+,SLIRV42 
(SP )4#,SLLRV 
(SE) 4, SLIXV42 
(CSP)+,SLIXV 
(SEF), RO 
30005$ 
#<6*BIT12>, RO 


zeeoe (BUT DON’T WAIT FOREVER). 


OK, SET RCV VECTOR. 


Ne 


SET RCVR INTERRUPT ENABLE. 
INTERRUPT SHOULD BE HELD OFF... 
o--BR IF SO. 


we Ne Ne 


= RCVR INTERRUPT NOT MASKED AT LEVEL 


ue 

‘Ne 

isa] 

w 
i 


CHANGE VECTOR... 
eee AND LOWER CPU PRIORITY. 
INTERRUPT SHOULD COME IN. 
> E4 = RCVR INTERRUPT NOT RECEIVED 


Ne No Ne Ne 


OW INTERRUPT, FIX STACK. 
CLEAR THE INT ENABLE... 
eee AND LOWER RCVR DONE FLAG. 


Re Ne Ne 


Ay 


GET DATA TABLE POINTER. 


XMIT A NULL... 
eee AND SEE IF LOOP IS INTACT. 
It IS, PROCEED AT 35S. 


we Ne Ne 


IT’S NOT, ABORT. 


we 


NOW FLOAT DATA THRU THE LOOP... 
oe-UNTIL DONE. 

XMIT A BYTE... 

eee AND WAIT. 


we Ne Ne Ne 


READ coe 

eee AND VERIFY. 

LOOP IF OK. 

33 ES = RECEIVED DATA INCORRECT 


we Ne Ne 


32 F6 = NN RCVR DONE, LOOP-BACK OPEN 
3% RESTORE SLIRV. 

33 RESTORE SLiXV. 

33 ERROR BITS => RO<11:00>... 
33eeeAND SKIP IF NONE. 


+3 ELSE, ADD TEST NUM => RO<K15:12>... 
3peeeAND RETURN (NZ). 


Te 


KXTNF ~ KXTLICA Native Fireud, 
SECOND SERLAL PORT NEC7201 


- TT 


161730 
161730 
161730 
161734 
161740 
161744 
161750 


161752 
161756 
161760 
161764 


161770 
161774 
162000 
162004 
162010 
162014 
162020 
162024 
162030 
162034 
162040 


162044 
162052 
162060 
162066 
162070 
162072 
162074 
162076 
162100 
162102 


013746 
013746 
013746 
013746 
005015 


004737 
001404 
052715 
000137 


012704 
106427 
112714 
112714 
112714 
013744 
113714 
013744 
113714 
013744 
113714 


012737 
012737 
052737 
005002 
005000 
106400 
077001 
005302 
003002 
052715 


000104 
000106 
000070 
000072 


160634 


000001 
163470 


175736 
000300 
000066 
000166 
000264 
162124 
162125 
162126 
162127 
162126 
162127 


162120 


000300 
000200 


000002 
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000104 
000106 
177520 


-SBTTL - T7 SECOND SEPIAL PORT NEC7201 


33 RAERRERARARRAEAHARRAAERRAERARKEARREKRAREAEARKEARAARAERAAEARREKAEHAEERAEREARAREEARH 


33* TEST 7 -~- SECOND SEREAL PORT NEC7201 


33 PSR ESESSASE SESE SESE SESS ESET ESSE SRE RE RSE SES SRS SALES ESR SES SSSR RAR ARES EERE 


TST7: 


TNECS 
MOV PEVRT,-(SP) 77, SAVE PEVNT. 
MOV PEVNT+#2,-(SP) 
MOV WNECV,-(SP) 73 SAVE NECY. 
“OV NECV+2,-(SP) 
CLR (SEF) 32 CLFAR ERROR FLAG. 


INPUT: RI<BITO> = RUN CHAN A ONLY (INCLUDES DMA AND MODEM CONTROL). 
R1I<BITI> = RUN CHAN B ONLY. 
OUTPUT: RO = FRROR FLAGS OR ZERO. 


NEC7201 SYNC/ASYNC (MULTI-PROTOCOL) SEREAL INTERFACE. 
INCLUDES AN INTEL 8254 TRIPLE PIT FOR BAUD RATE GENERATION. 


FIRST, SET UP THE SAUD GENERATOR, AND VERIFY THAT 
GENERAL PURPOSE TIMER 2 (800HZ) WORKS AS ADVERTISED. 


TT SECOND SEPIAL PORT NEC7201 
£0 — ROM IN VECTOR SPACE -- CAN°T RUN 


Me Ne Ne Ne Ne we Ne Ne Ne Ne Ne Ne Ne NO Ne Ne Ne Ne 


. £1 = 18254 TIMER 2 (800HZ) DOFSN°T INTERRUPT 

. E2 = ASYNC MODE, DATA XFER INCOMPLETE 

- £3 = SYNC MODE, EOF-SDLC NOT RECEIVED 

. E4 = S¥NC MODE, DATA XFER INCOMPLETE 

- ES = SYNC/ASYNC MODES, RECEIVED DATA INCORRECT 


CALL RAMLO 7 VECTOR SPACE USABLE ?? 
BFC 1$ + PROCEED iF SO. 
BIS #BITO, (SEF) 37 EO = ROM IN VECTOR SPACE -~ CAN°’T RUN 
JMP NECXIT : 
1S: MOV #$SL2¢36,R4 7 GET 18254 CONTROL REG ADDRESS. 
MTPS #PR6 7 RAISE CPU. 
MOVB #066, (R4) 7 CHAR A <TIMER-012-BYTESTMODE-3IBIND. 
unVB #166, (R4) > CHAN B <TIMER-LI SAME >e 
MOVE #264,(R4) 7 800HZ <TIMER-21 SAME EXCEPT MODE-2>. 
MOV HZ800,-(R4) > SET 800HZ DIVIDER == 50HZ 
MOVB H7800¢1, (R4) 
MOV A4800,~(R4) > SET CHAN 8B... 
MOVB A480041,(R4) 
MOV A4800,-(R4) zee AND CHAN A FOR ASYNC 4800 (SYNC 76.8K). 
move A480041,(R4) 
MoV #3$,PEVNT 3 SET PEVNT VECTOR... 
MOV #PR6,PEVNT*2 
BIS HPATT,SCSRA geee AND ENABLE IT. 
CLR R2 
CLR RO 
MTPS RO 3 LOWER CPU. 
so8 RO,- 7 DELAY, PEVNT SHOULD COME IN... 
DFC R2 pees AND GIVE A FEW TICKS (MORE THAN 1). 
BGT 2$ 
ols #BITi, (SEF) 37 El = 18254 TIMER 2 (800HZ) DOESN'T INTERRUPT 


cE 


KXTNF - 


- T7 


48 
49 
50 
51 
52 
53 
54 
55 
56 


( 


KXTIICA Native Firmware MACRO V05.00 00:51 
SECOND SERIAL PORT NEC7201 

162106 005037 177520 253 CLR 
162112 012714 000260 MOV 
162116 000434 BR 
162120 005202 3$3 Inc 
162122 000002 RTI 
162124 000020 HZ800: 16. 
162126 000200 A4800: 128. 
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SCSRA 
#260, (R4) 
NEC.DATA 


R2 


2 TURN OFF PEVNT... 
geeeAND TIMER 2 (MODE-0). 
3ee-AND MOVE ON. 


7 ON “PEVNT", TICK AND RETURN. 


DIVIDER YIELDS == 50HZ 
DIVIDER YIELDS ASYNC 4800 AND/OR SYNC 76.8K. 


ce 


KXINF - KXTIICA Native Firmwa, 
SECOND SEREAL PORT NEC7201 


- T7 


ODWAMN DI 


162130 
162132 
162134 
162136 
162140 
162142 
162144 
162146 


162150 
162152 
162154 
162156 
162160 
162162 
162164 
162166 
162170 
162172 
162174 
162176 
162200 
162202 
162204 
162206 


000003 
000004 
177774 
177776 
000000 
000002 
170002 
170004 
170006 
170010 


000 
002 
004 
003 
005 
000 
001 
177777 


000 
002 
004 
006 
007 
003 
005 
000 
000 
000 
001 
177777 
001 
003 
005 
177777 


030 
024 
104 
301 
152 
020 
036 


039 
024 
040 
000 
176 
311 
153 
200 
100 
020 
036 


004 
300 
142 


MACPO V05.00 


Jo Ne We Ne Ne Qe Se Ne Ne Ne Ne 


we Ne Ne Ne 


SYNC 


1) Se Ne Ne 


oSETS 


C.CLR: 


00:51 


1. 
2. 
3. 
4. 
S. 


23 
a4 
-4 
-2 
0 
2 


CHAN 
ChAN 
CHAN 
CHAN 
CHAN 


TMP1 
TMP2 
TMP3 
TMP4 


SET-UP 


BYTE 
BYTE 
BYTE 
«BYTE 
BYTE 
BYTE 
o BYTE 


-1 


SET-UP 


BYTE 
-BYTe 
BYTE 
BYTE 
BYTE 
- BYTE 
BYTE 
-BYTe 
«BYTE 
BYTE 
«BYTE 


-1 


BYTE 
«BYTE 
«BYTE 


-1 
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FIVE PASS SYNC/ASYNC DATA TEST. 


ASYNC (4800 BAUD). 
ASYNC (4800 BAUD). 
SYNC (76.8K BAUD). 
SY¥NC (76.8K BAUD). 


SYNC, 


CODE 
--p- 
030 
024 
104 
361 
152 
020 
036 


cobe 
030 
024 
040 
000 
176 
311 
153 
200 
100 
020 
036 


004 
300 
142 


Ne Ne Ne Ne Ne Ne Ne Ne NO Ne 


Ne Ne Ne Ne Ne SO Ne 


me Ne Se Ne Ne Ne Ne Ne we Se Ne 


Ne Ne Ne 


DMA DRIVEN. 


DEDICATE R3 


INDICES 


*** REQUIRES EXTERNAL LOOP-BACKS (2) *** 


AS "CHAN-A™ AND... 

oeeR4 AS “CHAN-LN-TEST™ PORT POINTERS. 
TO CHAN A/B STATUS... 

eo eRCVR DATALee 
oe CONTROL... 
eeeAND XMTR DATA PORTS. 


EQUATE A KEFP-ALIVE-TIMER... 


FUNCTION | 


COMMAND 

BUS INTERFACE 
PROTOCOL 
RCVR CONTROL 
XMTR CONTROL 
COMMAND 

INT CONTROL 


oe eSET-UP/MODE FLAG. oe 
ee eSTATUS BYTES... 
eee AND INHIbIT (CA/B) FLAG IN RAM. 


<CHANNEL RESET>. 
<NON-VECTOREDUPRI1 I NO-DMA>. 

<X16 1 ASYNC-1-STOPINO-PARITY>. 
<8-BPCIRX-ENAB>. 
<f-BPCHTX-ENABIPRTYX-B>. 
<RESET-EXT-INTS>. 
<RXI-ON-ALLICAVITX-~TEtNO-EXT-IE>. 


FONCTION 


COMAND 

BUS INTERFACE 
PROTOCOL 
SYNC 1 

SYNC 2 

KCVP CONTROL 
XMTR CONTROL 
COMMAND 
COMMAND 
COMMAND 

INT CONTROL 


INT CONTROL 
RCVR 
XMTP 


<CHANNEL RESET>. 
<NON-VECTOREDIPRII (NO-DMA>. 
<X1LIUSDLCIESYNCINO-PARITY>. 

<SEARCH ADDRESS -~ UNUSED>. 

<FLAG CODE>. 
<8~BPCICRC-ENABIRX-ENAB>. 
<8-BPCITX-ENABICCITTIPRTYX-BICRC—ENAB>. 
CRESET TX-CRC-GEN>. 

CRESET RX-CRC-GEN>. 

<RESET EXT-INT>. 
<RXI-ON-ALLICAVETX~IE!NO-EXT-IE>. 


<KEEP-CAV I DISABLE-ALL-ELSF> 
<RX-DISABLE>. 
<TX-DISABLE>. 


ve 


KXTNF - 


- TT 


WOODWVNA UN DRWH 
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162219 
162212 
162216 
162220 
162224 
162230 
162232 
162236 


162242 
162246 
162250 
162254 
162262 
162266 
162272 
162276 
162300 
162304 
162306 
162310 
162312 
162314 
162320 
162324 
162326 
162330 
162332 
162334 
162336 
162340 
162342 
162346 
162350 
162354 
162356 
162362 
162364 
162366 
162370 
162374 
162400 
162406 
162414 
162420 
162424 
162430 
162434 
162442 


162444 
162450 


005000 
032701 
001407 
012700 
032701 
001002 
012700 
010065 


012700 
000405 
012700 
052737 
010065 
012703 
012704 
111013 
116013 
000 240 
112014 
112014 
000 240 
106427 
026504 
001511 
112013 
112013 
112014 
112014 
105710 
100374 
012701 
010502 
062702 
010246 
012700 
005022 
077002 
011602 
095065 
005065 
012737 
012737 
106427 
012700 
112164 
112714 
026527 
001411 


020027 
001423 


000003 


175714 
600001 


175704 
170010 


162130 


162150 
000004 
170004 
175704 
175714 


000001 


000200 
170010 


163666 
150002 
000020 


170006 
170002 
163522 
000200 
000000 
000001 
000062 
000300 
170004 


011922 


177520 


000070 
000072 


162150 


FIRST, 


, 
* 
; 
, 
N 


$ 
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SLE IF EITHER CHAN 1S INHIBITED. 


iFC.DATAS CLR 


BIT 
HFQ 
MOV 
BIT 
BNE 
May 
MOV 


1 
; 
7 1ST 4 PASSES. 
; 
N 


EC.ASYNC: MOV 


BR 


NEC.SYNC: OV 


NFC.AA: 


1$3 


4S: 


PTS 
MOV 
MOV 
Mav 
MOVP 
MOVB 
NOP 
MOVE 
MOWS 
NOP 
MTPS 
CMP 
BFQ 
MOVA 
wOVB 
“ove 
MOVB 
TSTB 
KPL 
MnVv 
MOV 
ADD 
MOV 
MoV 
CLR 
SOb 
MOV 
CLR 
CLR 
MOV 
MOWv 
MTPS 
MOV 
MOVB 
MOVB 
CMP 
BEQ 


CMP 
BEQ 


RO 

#RITLIBSITO,P1: 3% SYNGLE CHAN SELECTED 27? 

1$ 7 PROCEED IF NOT (KUN BOTH). 

#SSL2414,R0 7 YES, ASSUME RUN A, INHIBIT Bowe 

#RITO,R1 

15 zeeeAND SKIP IF WE GUESSED RIGHT. 

#SSL244,R0 ; ELSF, SET TO INHIBIT A. 
r7 


k0,TNHIBC(STOP) SET/CLEAR CHAN INHIBIT FLAG. 


HA.SET,RO } ASYNC MODE FIRST... 
NEC.AA 

#S-SET,PO peeeTHEN, SYNC (SDLC) MODE... 

4#4,SCSRA jee REQUIRES <SYNCMAI-SYMCMB> IN CSRA. 
RO,MODE(STOP) 3 SAVE PUINTER AS SYNC/ASYNC FLAG. 

#$SL2+4,CHA 3 SET CHAN-A CONTROL PORT POINTER. 
#SSL2414,CHX 3 SFT CHAN-B AS CURRENT CHAN-IN-TEST. 

(RO), (CHA) 

1(R0),4GCHA) 3 COMMAND <CHAN-A-RESFET (INCLUDES INT LOGIC)>. 


WAIT A MOMENT. 


us 


(RO)+, (CHX) 
CRO)+, (CHE) COMMAND <CHAN-B-RESET>. 


WAIT AGAIN. 


r of 

& 
#PR4 7 RAISE CPU. 
INHIB(STOP),CHX 3 THIS CHANNEL INHIBITED 2? 
5$ 3 BR IF SO. 
(R0)+, (CHA) 3 ELSE, POINT TO... 
(RO)+, (CHA) gee-AND SET BUS-INTERFACE (CR2A ALWAYS). 
(P0)+, (CHX) 7 POINT TO... 
(RO )+, (CHK) peeeAND SET-UP THE REST. 
(RO) 
zs 
#FLT10,R1 3; XMT BUFFER POINTER => R1. 
STOP, R2 
#BUFRL,R2 3 RCV BUFFER POINTER => k2. 
R2,-(SP) 3 SAVE A COPY OF R2. 
#16.,R0 
(R2)+ 3 CLEAK IT... 
RO, 3S 
(SP),R2 pees AND RESET POINTER. 
STATS(STOP) 3 CLEAR SAVED STATUS... 
KATCSTUP) gees AND KEEP-ALIVF-TIMER. 
#NEC.1,NECV 3 SET VECTOR... 
HPR4,NECVE2 
#PRO gees AND LOWER CPU. 
#1,R0 > INIT BYTE COUNTS (RCV=0, XMT=1)... 


CR1)+,XOB(CHX) 7.2--XMIT LST BYTE... 

#<3*BIT6>,(CHX) 36-¢-¢AND COMMAND <RESET-IDLE/CRC-LATCH>. 
MODE (STOP), #S.SET 3 SYNC MODE 2? 

4s zs BR IF SO. 


RO, #C1E.*PITA>IIS. 7 ASYNC -~ 18 BYTES TRANSFERRED ?? 
44s > BR IF SOQ. 


Se 


KXTNF - 


- TT 


58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
710 
71 
72 
73 
74 
15 
16 
711 
78 
19 
80 
81 
82 
83 
84 
65 
86 
a7 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 


( 
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162452 
162456 
162460 
162464 


162466 
162472 
162474 
162500 
162502 


162506 
162512 
162514 


162520 
162524 
162526 
162532 
162536 
162540 
162542 
162546 


162550 
162554 
162556 
162560 
162562 
162564 
162566 
162570 
162572 
162576 
162600 


162602 
162610 


162612 
162616 
162620 


SERLAL PORT NEC7201 


005365 
001372 
052715 
000 415 


170002 


000004 


005765 
100405 
005365 
001372 
052715 


170006 41$: 
170002 
000010 
020027 


001402 
052715 


012022 42S: 
000020 


010065 
012602 
012701 163666 

012700 000022 

122221 44S: 
001402 

052715 000040 

077005 45$3 


170002 438: 


012700 162200 5$: 
112014 6$3 
112014 
105710 
100374 
020403 
001405 
010304 
016500 
005720 
000645 


170004 


026527 
001217 


170004 162150 7$: 


026503 
001002 
000137 


170010 
163470 


00:51 


DRC 
BNE 
BIS 
BR 


TST 
BML 
DEC 
BNE 
BIS 


CMP 
bEQ 
BIS 


MOV 
MOV 
MOV 
MW 
CMPB 
BEQ 
BIS 
soB 


MOV 
MOVB 
MOVB 
TSTB 
BPL 
CMP 
BEQ 
MOV 
MOV 
TST 
Be 


CMP 
BNE 


CMP 
BNE 
JMP 
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KAT( STOP) 
4s 

#BIT2, (SSF) 
435 


STATS(STUP ) 
425 
KATC(STOP) 
41$ 

#B1T3, (SEF) 


RO,#<20.*BITOILS.> | BYTE COUNTS RIGHT 72? 


435 
#BIT4, (SEF) 


RO, KAT(STOP) 
CSP)4,R2 
#FLT10,R1 
#18.,R0 
(R2)+, (RL) + 
45S 
#9175, (SEF) 
RO, 44S 

' 
HC.CLR, RO 
(RO )+,(CHX) 
(RO)+,(CHX) 
(RO) 


CHA,CHX 


MODE (STOP ),RO 


CRO)+ 
1$ 


. 
; 
, 


ELSE, HANG-AROUND. 
E2 = ASYNC MODE, DATA XFER INCOMPLETE 


zy SYNC -- <EOF> RECEIVED ?? 


> BP IF SO. 


EL 
E 


s 
a 
es 
ae 


Sf, SAME-GLE-CRAP. 
3 = SYNC MODE, EOF-SDLC WOT RECEIVED 


> PROCEED IF SQ. 
77 E4 = SYNC MODE, DATA XFER INCOMPLETE 


7 *** DEBUG SAVE FINAL BYTE COUNTS. 
> GET RCV“°D... 
geeeAND XMT°D POINTERS. 


3 RCV°D SAME AS THAT XMT°D 27 


7 BR IF SO. 
; 


7 FS = SY¥NC/ASYNC MODES, 


‘ 


a 


RECEIVED DATA FNCORRECT 


+ DONE, CLEAN-UP TABLE POINTER => RO. 


POINT... 


, : 
7eee AND CLEAR (RESET) AS NECESSARY. 


7 BOTH CHANNELS DONE ?? 


2 BR IF SQ. 


3 ELSE, POINT TO CHAN A... 


3eeeGET SET-UP POINTER => RO... 
poe-BUMP PAST THE CHAN-RESET... 


zeeeAND GO 


“ROUND ONCE. 


MODE(STOP),#5.SET 3 SYNC MODE DONE ?? 
+ NO, DO IT NOW. 


NFC.SYNC 


INHIB(STOP),CHA 


NEC.DMA 
NECXIT 


> CHAN A INHIBITED 27? 
3 PROCEED TO DMA AND MODEM TESTS IF NOT... 
ZoeeELSE, QUIT HERE. 


9€ 


KXTNF - 


- T7 


COBNAWAWNE 


( 
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162624 106427 000200 
162630 012701 162650 
162634 012702 000004 
162640 112113 
162642 112113 
162644 077203 
162646 000404 
162650 002 025 
162652 003 311 
162654 005 151 
162656 001 016 
000070 
000056 
000054 
000046 
000044 
000042 
000040 
000001 
020000 
162660 010500 
162662 062700 150002 
162666 012701 000020 
162672 005020 
162674 077102 
162676 012737 163632 000070 
162704 012704 174400 
162710 005064 000054 
162714 012764 000115 000070 
162722 012764 000074 000054 
162730 012764 000075 000054 
162736 005064 000046 
162742 005064 000044 
162746 012764 163004 000040 
162754 012764 163024 000042 
162762 012764 000240 000054 
162770 060564 000002 
162774 012764 000241 000054 
163002 000420 
163004 001602 
163006 000000 163666 
163012 000020 175707 
163016 000022 
163020 000020 001201 
163024 001602 
163026 000020 175703 
163032 000000 150002 
163036 000024 
163040 000000 001201 


we NO Ne Ne Ne 


EC.DMA: 


1$3 


2$: 


sDEFINE 
MMR= 
STATL= 
CMDR= 
CHA1H= 
CHA2H= 
CHALL= 
CHA2L= 
TC= 

IP= 


3$3 


35$3 


4$: 


5$3 


00:51 Pa 


MTPS 
“nv 
MOV 
MOVB 
unveB 
SOB 
BR 
BYTE 
~ BYTE 
«BYTE 
BYTE 


ge 22 


5TH PASS USES DMA (ASSUMING THAT 8016 IS ALIVE 
THE 7201 CHIP IS STILL SET-UP FOR “CHAN A SYNC™ MODE. 


AND WELL). 


#PR4 

#25,R1 7 ADJUST CHAN A SET-UP. 

#4,2%2 . 

(R1)+, (CHA) 7 POINT TO... 

(R1)+, (CHA) geee AND CHANGE... 

R2,1$ geeeTHE FOLLOWING 4 REGISTERS. 

3$ 

2, 025 3 CHANGE BOS-INTERFACE TO <CHAN-A-DMA> 
3, 311 7 ENABLE RECVWR... 

5S, 151 goee AND XMITTR. 

1, 916 7 CHANGE ENT CONTROL TO <RX1I-ON-1ST-CHARD 


THE DMA CHIP REGISTERS THAT ARE USED BELOW. 


70 

36 

54 

46 

44 

42 

40 

1 
20000 


MOV 
ADD 
MOV 
CLR 
SOB 
HOV 
MOV 
CLR 
MOV 
KOV 
MOV 
CLR 
CLR 
MOV 
anv 
MOV 
AnD 
MOV 
BR 
1602 
0, FLTLO 


3 MASTER “ODE REGISTER. 

7 CHANNEL 1 STATUS. 

ZeeeAND COMMAND REGISTER (FOR BOTH). 

# CHAIN ADDRESS REGISTERS HIGH (SEG/TAG).«. 


ZeeeAND THE LOW (OFFSET) HALFS. 


3 TERMINAL COONT STATUS BIT (BITO). 
3 INTERRUPT POSTED (DONE) STATUS BIT (BIT13). 


$TUP,RO 
#BUFRI,20 3 GET BUFFER POINTER. 

#16.,R1 

(RO )+ 3 CLEAR RECEIVING BUFFER. 

k1, 35 

#IXIT+2,NECV 3 CHANGE THE VECTOR (INTS DISMISSED). 
ASDHA,RA4 3 SET-UP THE DMA ENGINE. 

CMDR(R4) 3 CHIP RESET. 

#115, MMR(R4) 3 SET MASTER MODE <VIIWAITICPINTLVIENAB>. 
#40134,CMDRC(R4) 3 CLEAR IE’S... 

#41134,CMDR(R4) ;...BOTH CHANNELS. 

CHAIHCR4) 7 CLEAR HI CHAIN ADDRESS... 

CHA2H(R4) jeeeBOTH CHANNELS. 

#4S,CHA2L(R4) 7 SET CHAN 2 (XMT)... 

#5S,CHAIL(R4)  7+--AND CHAN 1 (RCV) CHAIN ADDRESSES. 
#240,CMDR(R4) 3 CHAIN-LOAD CHAN L (RCVR)... 

STOP, 2(R4) pee AND ADJUST BUFRI ADDRESS. 
#241,CMDR(R4) 3 CHAYN-LOAD AND START CHAN 2 (XMTR). 

6$ 


20, 17570641 


18. 
20, 1201 
1602 


20, 17570241 


0, BUFR 
20. 
0, 1201 


CHAIN-LGAD ARA, ARB, OPK, AND CH-WODE. 

FROM -- DATA TABLE. 

TN -~--- 7201 XDB(LB), nO AUTO-INCR. 

OPK --- 18 BYTES. 

MODE ~- SFT-REQ, [P-GN-TCIEOP, SNGL, BYTE~BYTE. 


Re Ne Ne Ne we 


FROM -- 7201 ROB(LB), NO AUTO-INCR. 

TO ~-~- LOCAL BUFR. 

OPK --- 20 BYTES (18 DATA + Zz CRC). 

MDDE ~-- SAME AS ABOVE (EXCEPT NO SFT-REQ). 


Ne Ne Be Ne 


Le 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 


68 
69 
70 
71 
72 
13 
74 
75 
16 
771 
7B 
19 
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163044 
163050 
163052 
163054 
163062 
163064 
163066 
163070 
163076 
163109 
163100 


163104 
163110 
163112 
163116 
1631822 
163124 
163126 
163132 


163134 
163140 


SERIAL PORT NEC7201 


112713 
005000 
106400 
032764 
001002 
077005 
000404 
032764 
001002 


052715 


012700 
010501 
062701 
012702 
122021 
001 402 
052715 
077205 


005037 
005064 


000300 


020000 


000001 


000100 
163666 
150002 
000922 
000200 


177520 
000054 


000056 


000056 


12S: 


13$: 


00:51 


MOVB 
CLR 
MTPS 
BIT 
BNE 
SOB 
BR 
BIT 
BNE 


BIS 


40v 
MOV 
ADD 
MOV 
CMPR 
BEQ 
bIS 
sos 


CLR 
CLR 
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#<3*BIT6>, (CHA) 


RO 
RO 


#IP,STATI(R4) 


#TC,STATICR4) 


11$ 
#31T6, (SEF) 


#FLT10,R0 
$TOP,R1 
#BUFRI,RI1 
§19.,R2 

CRO )+, (RL )+ 
13$ 

#R1T7, (SEF) 
R2,125 


$CSRA 
CMDR(R4) 
t 


3 COMMAND <RESET-IDLE/CRC~LATCH>... 


7-eeLOWER CPU. 
3e+-AND WAIT FOR CHAN1 (RCVR) DONE. 


GOT <IP>, SHOULD ALSO HAVE <TC>. 
BR {F SO (ALL RECEIVED). 


Ne Ne 


27> F6 = DMA MODE, DATA XFER INCOMPLETE 


> CHECK DATA. 

7 BR TF OK. 

77 ET = DMA MODE RECEIVED DATA INCORRECT 
3 LOOP. 


+ ALL DONE, CLEAR CSRA... 
3oe-eRESET OMA CHIP AND FALL THRU. 


BE 


KXTNF - 


- 17 
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163144 
163150 
163152 
163156 
163162 
163166 
163172 
163174 
163200 
163204 
163210 
163214 
163222 
163224 


163226 
163230 
163232 
163236 
163242 
163244 
163246 
163250 
163252 
163256 
163260 
163264 
163266 
163266 


163272 
163274 
163302 
163304 
163306 
163310 
163312 
163316 
163320 
163324 
163326 
163326 


163332 
163334 
163342 


000004 


106427 
010304 
062704 
112713 
112714 
012700 
077001 
112713 
112714 
112713 
112714 
012737 
005001 
005002 


005000 
106400 
112713 
112713 
105701 
001002 
077003 
000406 
032701 
001403 
032701 
001002 


052715 


005002 
112737 
105702 
001002 
077003 
000406 
032702 
001 403 
032702 
001402 


652715 


005002 
052737 
105702 


000200 
000010 
000030 
000030 
000031 
000021 
000021 
000005 


000005 
163640 


000005 
900002 


000040 


000010 


000400 


000010 


000010 


000040 


001000 


000020 


000070 


177520 


177520 


HB= 


eye Ne we 


ra 
NEC.MDMs MTPS 


WINe Ne Ne 


$3 


mT Ne Se NO 


nT 


00:51 


24 


MOV 
ado 
Move 
MOVR 
MOV 
SOB 
MOVB 
MOVE 
MOVB 
MOVB 
Mov 
CLR 
CLR 


CLR 
MTPS 
MOVB 
MOVB 
TSTB 
BNE 
SOb 
BR 
BIT 
BRQ 
BIT 
BNE 


BIS 
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FINALLY, TEST ALL THE MODEM CONTROL FUNCTIONS. 


7 REDFFINE R4 AS CHAN B POINTER. 


gPR4 3 RAISE CPU. 

CHA, CHB 

#10,CHB 3 SET CRAW B POINTER. 
#<3*BIT3>, (CHA) 3 <CHAN-RESET>. 

9#<3*BIT3>, (CHB) 

#100*2/5,R0 73DELAY 100 USEC. 

RO,. 

#<2"BIT3>11,(CHA) 3 <RESET-EXT>, POINT TO CRlee. 
#<2*BIT3>91, (CHB) 

#5, (CHA) peeeAND SET CCAVETNT-ON-EXTD. 
#5, (CHB) 

WNEC.EX,NECV 3 SET THE VECTOR. 

R1 7 CLEAK A SPACE FOR SRO(A)«<. 
R2 gees AND SRO(B). 


RO ' 
RO 

#5, (CHA) 
#2, (CHA) 
Ri 


#BITS,PL 


o$ 
#RIT3,R1 
1§ 


#BITS, (SEF) 


TEST REQ-TO-SEND, CLEAR-TO-SEND, AND RCVR-READY BITS. 


KEEP-ALIVE TIMER. 

LOWER CPU. 

POINT TO CRS(A)oo- 

oeeAND SET <PEQ-TO-SEND>. 

SHOULD GET SROCA) STATUS INTERRUPT. 
BR IF SO. 


me Ne Qe We NO Ne 


3 INTERRUPT NOT RECEIVED. 
3 SHOULD RAVE <CLR-TO-SEND>... 


3eeeAND <RCVR-READY>. 


73 EB = STATUS WRONG OR NO INTERRUPT WITH REQ-TO-SEND SET 


TFST TT10B/2 CIN CSRA) AND DATA-MODE BITS. 


CUR 
MOVB 
TSTR 
BNE 
SOb 
BR 
BIT 
BEQ 
BIT 
BEQ 


BIS 


R2 
#BITI,SCSRA 
R2 


#BIT3,R2 
10$ 
#B1ITS,R2 
11$ 


#BIT9, (SEF) 


3 SET <TT108/2>. 
7 SHOULD GET SRO(B) STATUS INTERRUPT. 
7 BR IF SO. 


INTERRUPT NOT RECEIVED. 
SHOULD FAVE <DATA-HMQDE>... 


Zeee AND NOT <INCOMING-CALL>. 


77 E9 = STATUS WRONG OR NO INTERRUPT WITH TT1L06/2 SET 


TEST TERM-IN-SERV (CSRA),s TT142 (CSRB), AND INCOMING-CALL BITS. 


CLR 
BIS 


TSTR - 


R2 
#BIT4,SCSRA 
k2 


7 SET <TERM-IN-SERV>. 
2 SHOULD GET ANOTHER SRO(B) CHANGE. 


6€ 


KXTNF - 


- 77 


$9 
60 
61 
62 
63 
64 
65 
66 


67 
68 
69 
10 
71 


Te 
73 


74 
75 
16 


71 
78 
79 
80 
81 


82 
83 
84 
85 


( 
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163344 
163346 
163350 
163352 
163360 
163362 
163366 
163370 
163370 


163374 
163402 
163406 
163410 
163414 
163420 
163422 
163426 
163432 
163436 
163440 
163444 
163446 
163452 
163454 
163454 


163460 
163464 
163470 
163470 
163474 
163500 
163504 
163510 
163512 
163514 
163520 


001002 
077003 
000407 
032737 
001403 
032702 
001002 


052715 


042737 
012700 
077001 
005037 
012700 
077001 
112713 
112713 
012700 
077001 
032701 
001003 
032702 
601402 


052715 


112713 
112714 


012637 
012637 
012637 
012637 
011500 
001402 
052700 
000207 


000001 


000040 


002000 


000010 
000031 


177520 
000031 


000005 
000000 
000031 
000050 


000050 


004900 


000030 
000030 


000072 
000070 
000106 
000104 


070000 


177522 


177520 


13$3 


14$3 


mm Ne Ne No 


5$s 


16S: 


1783 


NECXIT? 


300068: 


00:51 Page 23-1 

DNE 13$ 

$08 RO,12$ 

BR 14$ 

BIT HBITO,SCSRB 
BEQ 14$ 

BIT HAITS,R2 

3NE 15$ 

BIS #RIT10, (SEF) 


FINALLY, TURN 


BIC 
MOV 
SOB 
CUR 
MOV 
S08 
MOVB 
MOVB 
MOV 
SOB 
BIT 
BNgé 
BIT 
BFQ 


BIS 


MOVB 
MOVB 


MnV 
sav 
MOV 
MOV 
Mnv 
BFQ 
BIS 
RETURN 


> INTERRUPT NOT RECEIVED. 
3 SHOULD HAVE <TT142> IN CSRB... 


7e-eAND CINCOMING-CALL>. 


37 ELO = STATUS WRONG OR NO INTERRUPT WITH TERM-IN-SERV 


ALL THAT STUFF OFF UHttl 


HBITS,SCSRA 
#109*2/5,k0 
RO, 

SCSRA 


#5, (CHA) 

#0, (CHA) 
#100*2/5,R0 
RO,- 
HBITSIBITI,RI1 
165 ° 
#BITSIBITI, R2 
178 


#BITII, (SEF) 


#<3*BIT3>, (CHA) 
#<3*BITID, (CHB) 


CSP )+,NECV42 
C(SP)+,NECV 
CSP) +,PEVNT+2 
(SP)+,PEVNT 
(SEF ),RO 
30006$ 
#<T*BIT1I2>,R0 


» CLEAR <TT108/2> 
77DELAY 100 USEC. 


CLEAR <TERM-IN-SERV>. 
sDELAY 100 USEC. 


we Ne 


POINT TO CRS(A)eoe 
eee AND CLEAR <PEQ~TO-SEND>. 
sDELAY 100 USEC. 


Ne New 


ue 


<CSIRR>. IN SROCA) SHOULD BE CLEAR... 


ZeeeAND <ECIDM> IN SRO(B) AS WELL. 


> Ell = STATUS WRONG WITH EVERYTHING OFF 


~e 


3 ALL DONE, RESET THE CHIP. 


+7 RESTORE NECV. 
73 RESTORE PEVNT. 


7 ERROR BRITS => ROK11200>... 

veeeAND SKIP IF NONE. 

7 ELSE, ADD TEST NUM => RO<K15212>... 
geeeAND RETURN (NZ). 


. 
‘’ 
* 
a 
° 
f 
. 
ra 


SET 


Ov 


KXTNF - 
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163522 
163530 
163534 
163536 
163540 
163542 


163544 
163546 
163550 
163554 
163556 
163560 
163564 


163566 
163572 
163576 


163600 
163606 
163612 
163620 
163624 


163630 
163632 
163636 


163640 
163644 
163650 
163654 
163660 
163664 


163666 
163670 
163700 
163710 


112763 
116346 
006016 
103420 
006016 
103411 


105711 
001404 
112164 
005200 
000424 
112714 
000421 


116422 
062700 
000414 


116465 
112714 
116465 
112714 
112714 


005726 
112713 
000002 


112713, 


112714 
116301 
116402 
112713 
000002 


015 
001 
376 
000000 


000002 
000004 


000002 
000050 


177116 
900400 


177774 
000001 
177774 
000060 
000020 


000070 


000020 


000020 


177774 


177774 


000070 


012 
002 
375 


000010 


170006 
170007 


004 
373 


RO (LO=XuHT, HI=RCV). 


> POINT TO SR2B... 


MOVS STAT+10(CHA),-C(SP) 7.2--AND PUSH VECT/COND. 


BIT 0 => "C™... 

e2eAND BR IF EXT/SPECIAL (1, 3, 5, OR 
BIT 1 => "C™... 

-2-AND BP TF RCVR (2 OR 6)... 

eeeELSE FALL THRU (0 OR 4). 


SP Ne Ne Ne Ne 


XMIT -- ANYTHING LEFT ?? 
BR IF NOT. 

SEND WEXT BYTE... 

«ee AND COUNT IT. 


Ne Ne Ne Ne 


7 XMIT DONE, COMMAND <RESFT-TXIP>... 
zeeeAND RETURN 


3 RCVR -- STUPF THE CHAR... 
jeeeAND COUNT IT. , ; 


; 
3 SYNC/ASYNC DATA TEST INTERRUPT HANDLER. 
3 BYTE COUNTS ARE MAINTAINED IN 
; 
NEC.1: MOVB #2, 10(CHA) 
ROR (SP) 
BCS ISEXT 
ROR (SP) 
BCS URX 
ITX: TSTB (RL) 
BEQ i$ 
MOVB (R1)+,XD8 (CHK) 
INC RO 
BR IXIT 
1$: HOvB #<5*BIT3>,(CHX) 
BR IXIt 
TkX! MOVB RDB(CHX), (R2)+ 
ADD #¢1*B1T8>,RO 
BR Ixit # 


ISEXTs MOQVB STAT(CHX),STATS(STOP) 3 EXTERNAL/SPECIAL, GET SRO... 


MOVB #1, (CHX) 


MOvVB STAT(CHX),STATS+1(S$TUP) 3...AND SR1. 


1$3 MOVB #<6*BIT3>, (CHX) 
Movs #C2*BITI>D, (CHX) 


IXIT: TST (SP )+ 
MOVB #<7*BITI>, (CRA) 
RTI ; 


EC.EX: MOVB #<2*BITI>, (CHA) 
MOVB #<2*BITI>, (CHB) 
MOVB STAT(CHA),R1 
MOVB STAT(CHB),R2 
MOVB #<7*BIT3>, (CHA) 
RTI 


FLOATING 1 AND 0 DATA TABLE. 


eo Ne Ne 


a 
FLT10: .BYTE iS, 12 


+ COMMAND <RESET-ERRORD... 
peee AND CRESET-EXTERNALD. 


2 FIX STACK. 
3 SIGNAL <END-OF-INTERRUPT>. 
zeeeAND RETURN. 


MODEM CONTROL TEST INTERRUPT HANDLER. 


2 COMMAND <RESET-EXTERNAL>. 
3 OITTO. 

3 GFT SRO(A)... 

peeeAND SROC(B). 

> SIGNAL CEND-OF-INTERRUPT>. 


3 SYNC PATR. 


FULTL: «BYTE 001, 002, 004, 010, 020, 040, 100, 200 |; FLOATING 1. 
3 


“FUTOS «BYTE 376, 375, 373, 367, 357, 337, 277, 177 


' WORD 0 


-DSASL AMA 


FLOATING 0. 
3 TERMINATOR. 


7) 


TP 
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1 eSBTTL LATEST - LOOP BACK TESTS 
2 

3 «ENABLE GBL,LC 

4 ; 

5 3 Module name: LOOP BACK TEST - LBATFST 
6 ; 

7 > System: KXTL1-CA Native Firmware 

8 ; 

9 ; 

10 3 

11 7 

12 3 Functional Description: 

13 is 

14 3 This module controls the execution of the loop back tests. 
15 3 The tests are: 

16 ; 

17 7 SLU 

18 ; SLU2A 

19 3 SLU2B 

20 3 PTO 

21 ; Power Up Tests 

22 7 

23 3 , ; 
24 : t 

25 3 Input Parameters: 

26 ; 

27 3 None 

28 : 

29 3 Output Parameters: 

30 3 

Dl 3 None 

32 3 

33 ; 

34 3 Routines Used: 

35 5 

36 , 1) Execute Test (FEXTEST) 

37 3 2) Power Up Tests (PUTEST) 

38 


cy 
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_— 
HM OWDDNAM WN 


Ag Ph Pmt feet pet et pet Det et 
SwWOYNAMSwN 


NNN ND 
mWwnrnre 


NAN 
aw 


163712 
163712 


163712 
163716 


163722 
163726 


163732 
163736 
163742 
163746 
163752 
163756 


163762 
163766 


163772 
163776 


012700 
004767 


012702 
004767 


012701 
012702 
004767 
012701 
012702 
004767 


012702 
004767 


004767 
000745 


( 


000006 
003256 


000006 
006636 


000001 
000007 
006622 


000002 
000007 
006606 


000010 
006576 


006326 


LBTSST:: 


LB100: 


00:51 


MOV 
CALL 


MOV 
CALL 


MoV 
MOV 
CALL 
MOV 
4OV 
CALL 


woV 
CALL 


CALL 


bR 
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ECSTMD,RO 
SETLED 


86,P2 
EXTEST 


&ILTO, 81 
#7,R2 
EXTFST 
#BIT1,R1 
#7,R2 
EXTEST 


#10,R2 
EXTEST 


PUTEST 


LB100 


PROCEDURE CONTINUOUS SELF TEST 
* DO UNTIL POWER DOWN 


* * SET LEDS TO LOOP BACK TEST DISPLAY 
* * TEST SLU1 LOOP BACK 


* * TEST SLU2 CHANNEL A 
* * TEST SLU2 CHANNEL B 


* * TEST PIO 


* * PERFORM PUWER UP SELF TESTS 
* END UNTIL 


END CONTINUGUS SELF TEST 


ev 
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RESTRT - RESTART HANDLER 


1 eSBTTL RESTRT - RESTART HANDLER 
2 eENABLE LC,GBL 

3 164000 - = 164000 

4 

§ ; 

6 3 Module name: RESTRT - RESTART 

7 3 

8 3 System: KXTI1-CA Native Firmware 
9 , 

10 7 

11 ; 

12 , 

13 ; 

14 3 

15 3 Functional Description: 

16 3 

17 ;This module handles the restart interrupt at location 173004. 
18 ; 

19 pI Input Parameters: 

20 ; 

21 3 NONE 

22 3 

23 7Output Parameters g 1 
24 3 ' 

25 2 NONE 

26 ; 

27 ;Data Structures Osed 

28 2 

29 ;Routines Used 

30 3 

31 3 1. SODTM (jump to) 

32 ri 

33 ; Ze QCOMIN (jump to) 

34 3 

35 3 3. TRAP4 (jump to) 

36 rH 

37 3 4. TRAP1O (jump to) 

38 : 

39 3 5. TRAP24 (jump to) 


ve 
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1 7* PROCEDURE RESTART HANDLER 

2 164000 RESTRT:: 

3 3* * ITF BREAK CAUSED RESTART 

4 164000 132737 000020 177522 BITB #BIT4,@#KL.CSB 

5 164006 001437 BEQ RE400 

6 164010 132737 000040 177522 alTB #BIT5, @EKL.CSB 

7 164016 001433 BEQ RE400 

8 164020 132737 000100 177522 BITB #BIT6,GRKL.CSP 

9 164026 001427 BEQ RE400 

10 7* * THEN 

11 7* * * CLEAR NXM AND DPR INDICATORS 
12 164030 042737 100200 177530 BIC H<KXSORT t KXSNXM>,@#RW.CSD 

13 7* * * CLEAR BREAK 

14 164036 005737 177562 TST @MRBUFIA 

15 7* * * TF BREAK DISABLE BIT = 0 

16 164042 032737 020000 175002 BIT #KXSBDF ,@QHKW.STA 

17 164050 001015 BNE REZ5O 

18 7* * * THEN 

19 3* * * * TF STATUS REGISTER SFRIAL ODT FLAG = 0 
20 164052 032737 000100 175002 BIT #KXSSOF /-Q#KW.STA 

21 164060 001005 BNE RF 200 

22 3;* * * * THEN 

23 F 7* * * *.* DISABLE BREAKS 

24 164062 052737 070000 175002 BIS WKXSBOF,QAKW.STA 

25 7* * * * * PERFORM SERIAL ODT 

26 164070 000167 000532 JMP SODTM  ;(NON STRUCTURED EXIT) 

27 77 * * * ELSE 

28 164074 RE200: 

29 7* * * * * REMOVE RETURN ADDR. AND PSW FROM STACK 
30 164074 062706 000004 ADD #4,SP 

31 3* * * * * PETURN TO SERIAL ODT VIA BREAK ENTRY POINT 
32 164100 000167 000570 JMP BRXENT ;(NON STRUCTURED FXIT) 

33 ;* * * * END IF 

34 37* * * ELSE 

35 164104 RE250: 

36 3* * * * RETURN FROM INTERRUPT 

37 164104 000002 RTI 7 (NON STRUCTORED EXIT) 

38 7* * * END IF 

39 7* * END IF 

40 164106 RE400: 

4 7* * IF FATAL ERROR FLAG OF STATUS REGISTER = 1 
A2 164106 032737 000040 175002 BIT HKXSFEF, Q#KW.STA 

43 164114 001401 BEQ R450 

44 7* * THEN 

45 7* * * STOP 

46 164116 000777 FARS:  6P 

an 7* * ENF IF 

48 164120 RE4502 

49 z* * CASE CAUSE OF RESTART 

50 3* * WHEN Q@ BUS COMMAND RECEIVED 

51 164120 032737 000200 177530 BIT HKASDRT, QRKW.CSD 

52 164126 001405 BEQ RF500 

53 3* * * CLEAR NXM AND DPR INDICATORS 
54 164130 042737 100200 177530 BIC H<KXSDRT | KXSNXM>,A#KW.CSD 

55 ;* * * DECODE COMMAND 

56 164136 000167 003316 JuP QCOMIN ;(NON STRUCTURED EXIT) 


§1 : 7* * WHEN NXM 


SY 
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58 
59 


164142 
164150 


164152 
164160 
164166 
164170 
164176 
164204 
164212 
164214 


164220 
164224 


164226 
164234 
164236 
164244 
164246 


164252 
164256 


164260 


164260 
164264 
164270 
164270 
164274 
164274 
164302 
164304 
164312 
164314 
164314 


032737 
001500 


042737 
032737 
001442 
042737 
052737 
132737 
001005 
010637 


012706 
000421 


132737 
001411 
132737 
001405 
010637 


012706 
000404 


010637 
012706 


000167 


032737 


001404 


052766 


000417 


042737 


( 


\. 


100000 


100200 
004000 


004000 
000010 


000010 


077676 
077676 


000002 
000004 


157676 
157676 
137676 
137676 
002756 


010000 


000001 


000010 


MACRO V05.00 


177530 


177530 
175002 


175002 


175002 


177522 


177524 


177524 


175002 


000002 


175002 


RESOO: 


RE600: 


RE7003 


REB003 


RE900: 


RF10003 


00:51 


BIT 
BEQ 


wav 


MOV 
JMP 
BIT 
BEQ 
BIS 


BR 


arc 


Page 28-1 


HKXSNXM, @#KW.CSD 
RE1040 


3* * * CLEAR NXM AND DPR INDICATORS 
<KXSDRT fT KXSNXMD, @aKW.CSD 
7* * * TF STACK NXM TEST FLAG = 1 


BRXSSXT, @RKW.STA 
REI00 


et 
3* 


UKXSSKXT, QHKW.OSTA 


3% 


s 
| AKXSSEF, QAKW.STA 


Ne Ne 


® 
* 


HKXSMP2,Q#KW.CSB 
RE600 


* 


é 
; 
SP, @#PTOPL+ADSTKO 


* 
s 


#RTOPL+ADSTKO, SP 
REB00, 

7* 
HKXSMPO, @GAW.CSC 
RF700 
HXXSMP1, QAKW.CSC 
kE7T00 


SP, RERTOP34+ADSTKO 
s* 
f 


#RTOPI+ ADSTKO,SP 
RE800 


* 


3* 
3 
SP, Q#RTOP2+ADSTKO 
oe 
, 


#RTOP2+ADSTKO, SP 


TRAP4 


at 


‘, 
#KXSNXF,AAKW.STA 
RE1000 


#1,2¢SP) 
RE1010 


a? 
HKKSSEF, @AKW.STA 


»»* 


THEN 


* 


t 


x 


* 


CLFAR STACK NXM TEST FLAG 

SET STACK ERROR FLAG OF STATUS REG. 

CASE MAP SELFCTION 

WHEN MAP BIT 2 = 0 

* SAVE STACK POINTER VALOE AT TOR 1 
DEFAULT STACK OFFSET 


* SET STACK POINTER TO THAT ADDRESS 
a i 


WHEN MAP BITS 0 AND 1 = 11 


* SAVE STACK POINTER VALUE AT TOR 3 
DEFAULT STACK OFFSET 


* SET STACK POINTER TO THAT ADDRESS 


ELSE 


* SAVE STACK POINTER VALUE AT TOR - 
DEFAULT STACK OFFSET 


* SET STACK POINTER TO TRAT ADDRESS 


END CASE 


~ APPLICATION 


- APPLICATION 


APPLICATION 


EMULATE TRAP TO 4 (NON STRUCTURED EXIT) 


ELSE 


* 


* 


IF NXM FLAG = 1 


THEN 
* SET THE CARRY FLAG GF RETURN PSW 


FLSE 


* CLEAR STACK ERROR FLAG 


9 
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115 3* * * * * SET TEST STACK POINTER NKM FLAG = 1 
116 164322 052737 004000 175002 BIS RKXSSXT,@#KWASTA 

117 7* * * * * TEST STACK BEFORE EMULATING TRAP 
118 164330 005766 177776 TST ~2(SP) (READ NEXT TWO STACK SLOTS, WILL GET RESTART INT. IF STACK BAD) 
119 164334 005766 177774 TST -4(SP) 

120 7* * * * © SET TEST STACK POINTER NXM FLAG = 0 
121 164340 042737 004000 175002 BIC H#KXSSXT,/ QEKW.STA 

122 7* * * * * EMULATE TRAP TO 4 (NON STRUCTURED EXIT) 
123 164346 000167 002700 JMP TRAP4 

124 7* * * * END IF 

125 164352 RE1010: 

126 7* * * ENDIF 

127 164352 KE1020: 

128 7* * WHEN HALT (TEST FOR HALT INSTRUCTION AT 
129 H RETURN PC -2) 

130 164352 162716 000002 RE10402 SUB #2, (SP) 

131 164356 005776 000000 TST @(SP) 

132 164362 001403 BFQ RE1045 

133 164364 062716 000002 anD #2, (SP) 

134 164370 000412 BR RE1070 

135 164372 062716 000002 RE1045: ADD #2, (SP) 

136 7* * * IF ENTER ODT ON HALT FLAG = 1 

137 164376 032737 000020 175002 BIT #RXSOML, Q@AKW.STA 

138 164404 001402 BFEQ RE1050, i 

139 7* * * THEN 

140 7* * * * ENTER SERIAL ODT 

141 164406 000167 000214 JMP SODTM 7 (NON STRUCTURED EXIT) 

142 7* * * FLSE 

143 164412 RF1050< 

144 7* * * * FMULATE TRAP TO 10 

145 164412 000167 002676 JMP TRAP1O 3(NON STRUCTURED EXIT) 

146 7* * * END IF 

147 164416 kKE1060: 

148 3* * WHEN BHALT 

149 164416 RE10703 

150 164416 032737 001000 177530 BIT #EXSBAF, @#KW.CSD 

151 164424 001411 BEQ kF1080 

152 7* * * TF SOOT OR QODT FLAG NOT SET 

193 164426 032737 000300 175002 BIT ACRXSSOF § KXSQOF>,QAKW.STA 

154 164434 001002 BNE RE1072 

155 g* * * THEN 

156 7* * * * EMULATE TRAP TO 24 

157 164436 000167 002714 JMP TRAP 24 

158 7* * * ELSE 

159 164442 RE1072: 

160 7* * * ® CLEAR BHALT IWDICATOR 

161 164442 042737 001000 177530 BIc EXXSBHF, Q@#KW.CSD 

162 7* * * END IF 

163 164450 RE1075: 

164 +* * EMD CASE 

165 164450 RE1080: 

166 7* * RETURN FROM INTERRUPT 

167 164450 000002 RTI 


168 7* END RESTART HANDLER 


Ly 
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1 «SBTTL SAWERG - SAVE REGISTERS 
2 eFNABLE LC,CBL 
3 
4 2 
5 3 Module name: SAVERG - SAVE REGISTERS 
6 3 
7 3 System: KXTL1-CA Native Firmware 
8 3 
9 ; 
10 , 
il 3 Functional Description: 
12 3 
13 3 This module is used by both the serial and Q bus ODT monitors. It 
14 3 saves the contents of the users CPU registers. This module exits 
15 , by jumping back to the ODT monitor which called it. It determines 
16 3 which ODT monitor it is to return to by testing the state field of 
17 , the 1O0P status register. The following table discribes the use of the 
18 ; native firmware reserved RAM for this purpose. 
19 3 
20 3 NATIVE FIRMWARE RESERVED RAM USE 
21 3 
22 2 ; 
23 3 , USE : ul ADDRESS 
24 Jes ieeeenessnsenesemsa—Ses (© leecrsseersscea< eset resr> 
25 3 BATTERY BACKUP FLAG 1 TOP OF NATIVE RAM 
26 ; id : 2 TOR - 2 
27 3 BOOT TYPE FLAG WORD TGR - 4 
28 3 NATIVE FIRMWARE FLAG WORD TOR ~ 6 
29 3 APPLICATION STACK POINTER HOLD TOR - 10 
30 3 = PS SAVE TOR - 12 
31 , fs pc TOR - 14 
32 3 " oF TOR - 16 
33 3 bs es ~ TOR - 20 
34 3 © R4 TOR - 22 
35 3 “ kR3 TOk ~ 24 
36 3 # R2 " TOR - 26 
37 3 bad Rt *™ TOR - 30 
38 3 ba RO ® TOR - 32 
39 3 ODT TOP OF WORKING STACK TOR ~- 34 
40 ; ODT STACK GUARD WORD TOR - 76 
41 3 APPLICATION DEFAULT STACK TOR - 100 
42 3 ‘ 
43 ; This routine exits by jumping to return address of QODTM 
44 3 or SODTM depending on which mode the KXT is in. 
4s 3 
46 zInput Parameters: 
47 3 
48 3 ALL CPU REGISTERS 
49 3 
50 ;Output Parameters 
51 3 
52 ? STACK POINTER 
53 3 
54 7Routines Used 
$5 3 
56 ; NONE 
a 


8t 
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1 NATIVE FIRMWARE RESERVED RAM DEFINTIONS 

2 3 THESE ARE ADDRESS OFFSETS FROM THE TOP OF THE NATIVE RAM 

3 

4 000000 BBF10 ==: 0 ;BATTERY BACKUP FLAG 1 ADDRESS OFFSET 

5 177776 BBF20 ==: BBF1O - 2 7; -@. “ “2 “ " 

6 177774 BOOTFO ==3 BBF?0 - 2 ;BOOT TYPE PFLAG, SPECIFIES BOOT DEVICE AND TEST 
7 177772 NFFWDO ==: BOOTFO - 2 NATIVE FIRMWARE FLAG WORD ADDRESS OFFSET 
8 

9 177770 APLPSO NFFWDO - 2 7 APPLICATION PS SAVE ADDRESS OFFSET 

10 177766 APLPCO APLPSO - ? ; “ Pc “ " 

11 177764 APLSPQ ==: APLPCO - 2 3 is sp” " " 

12 177762 APLR5O ==: APLSPO - 2 ; “ R565 “ « : 
13 177760 APLR400 ==: APLR50 - 2 ; “ R48 " ” 

14 177756 APLR30) ==3 APLR40 - 2 ; ” R300" “ " 

15 177754 APLR20 ==: APLR30 - 2 3 7 R22 ° “0 " 

16 177752 APLR1O0 ==3 APLR20 - 2 ; ” R11" “ " 

17 177750 APLROO ==: APLRIO - 2 ; ” RO * bs “ 

18 177746 OOTSTK ==: APLROO - 2 700T WORKING TOP OF STACK STACK ADDRESS OFFSET 
19 177702 ODTSTG ==: -16 ;ODT STACK GUARD WORD ADDRESS OFFSET 

20 177700 ADSTKO ==: -100 7 APPLICATION DEFAULT TOP OF STACK OFFSET ADDRESS 
a ; 

22 077776 RTOP1 ==: 171776 TOP OF RAM 1 

23 137776 RTOP2 == 137776! ze 8 “2 

24 157776 RTOP3 = ==38 157776 ae a 

25 000000 RAOTL = ==3 0 ;BOTTOM OF RAM 1 

26 040000 RBOT2 ==3 40000 7 oon ow 2 

27 100000 RROT3 = -==2 100000 ; | 

28 077762 SP1 RTOP1 + APLSPO ;INITIAL ODT STACK 1 ABSOLUTE ADDRESS 

29 137762 SP2 == RTOP2 + APLSPO 3; " - n 2 is " 

30 157762 SP3 == RTOP3 + APLSPO ; “ " e 3 bad - 

31 000014 SPOPF ==3 ~APLSPO ;OFFSET OF STACK POINTER FROM TOP OF RAM 


ov 
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ODNAU &WN 


164452 
164452 
164460 
164462 


164466 
164472 


164474 
164502 
164504 
164512 
164514 


164520 
164524 


164526 
164526 
164532 
164536 
164536 
164540 
164542 
164544 
164546 
164550 


164552 
164554 


164560 
164564 
164570 
164574 
164600 
164606 
164614 
164616 
164622 


164622 


032737 
001005 


010637 


012706 
000421 


032737 
001411 
032737 
001405 
010637 


012706 
000404 


010637 
012706 


010546 
010446 
010346 
010246 
010146 
010046 


010605 
162705 


016500 
012065 
012065 
010065 
012765 
032767 
001402 


000167 


000167 


¢ 


( 


000010 


077762 


077762 


000002 
000004 


157762 
157762 


137762 
137762 


177750 
177764 
177766 
177770 
177764 
123456 


000200 


004622 


000026 
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SAVERG:: 
3* 
3* 
177522 BIT AKXSMP2, QHKW.CSB 
BNE SR100 
of 
¢ 
MOV SP, AH#SP1 
st 
& 
Mav #SP1,SP 
BR SR300 
3% 
177522 $SR100: BIT HEXSMPO, Q@H#KW.CSB 
BFQ SR200 
177522 bIT HKXSMPI1,@AKW.CSB 
BFQ SR200 
st 
o 
MOV SP, @8SP3 
ok 
f 
MOV #SP3,SP 
BR SR300 
ge 
SR2005 
t 3e 
MOV SP, Q@#SP2 
ot 
a’ 
MOV #SP2,SP 
st 
ra 
SR3002 
3" 
Mov R5,-(SP) 
MOV R4,~(SP) 
MOV R3,-(SP) 
MnV R2,-(SP) 
MOV R1,-(SP) 
MOV RO,-(SP) 
ef 
, 
MOV SP,RS 
SUB #APLROO,RS 
gt 
a 
Mov APLSPOCRS), RO 
MOV (RO )+,APLPCOC(RS ) 
MOV (RO)+,APLPSOC(RS) 
et 
MOV RO, APLSPO(RS) 
at 
4 
177702 Mov #123456, ODTSTGC(RS) 
ot 
010166 bIT #KXSQOF,KW.STA 
BFQ SR400 
3? 
3 
JMP QSRET 
at 
a 
SR4003: 


JMP ss SSRFT 


PROCEDURE SAVE REGISTERS 

* CASE MAP BITS 

* WHEN MAP BIT 2 = 0 

* * SAVE USERS STACK POINTER AT ODT STACK 1 


* * SET STACK POINTER = ODT STACK 1 


* WHEN MAP BITS 0 AND 1 = 11 


* * SAVE USERS STACK POINTER AT ODT STACK 3 


* * SET STACK POINTER TO ODT STACK 3 


* ELSE 

* * SAVE USERS STACK POINTER AT ODT STACK 2 
* * SET STACK POINTER TO ODT STACK 2 

* FWD CASE 


* SAVE USER REGISTERS 5 THROUGH 0 


* SET RS = TOP OF RAM ADDRESS 


* SAVE USER PC AND PS 


* REMOVE USER PS AWD PC FROM USER STACK 

* WRITE GUARD WORD = 123456 

* IF STATUS REGISTER Q BUS GDT MODE FLAG SET 

* THEN 

* * RETURN TO Q@ BUS ODT MONITOR (NON STRUCTURED JUMP TO Q 
* ELSE 


* * RETURN TO SERIAL ODT MONITOR (NON STRUCTURED JUMP TO 


SUBLSIDSY FAVS GNG +! 
ai GNa y «f 


T-Te efed 


TS200 


6S 
es 


SU3LSISSY FAVS - SUgANS 


OO°SOA GHOVK ®1PABIFA SATION VITILXN - INLXY 


) 


50 


TS 
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WONAMN AWN! 


me NO Ne No Ne Ne Ne No Ne Ne Ne Ne Ne Se Ne we Ne Ne Ne We Ne Ne Ne Se We Ne Se Ne No Ne Ne Ne Ne Ne Se Ne te NO Ne Ne Se Ne Ne Se Ne Ne Ne Ne NO Ne Ne Ne Ne Ne 


-SBTTL SODTM - SERIAL ODT MONITOR 


-ENABL LC,GBL 


Module name: SODTM - SERIAL ODT MONITOR 


System: KXT11-CA Native Firmeare 


Functional Description: 


This is the main controlling module for the serial ODT mode. 
It supervises the ODT function and on completion returns 
control back to the application software. 

There is a secondary entry point to this module. This 

entry point is used by the RESTRT module when it determines 
a BREAK was received on the console serial line and the IOP 
was executing serial ODT. This entry causes the ODT to 

start with a fresh command prompt, without effecting the 
contents of the application register storage area. 


The valid 


x 

3 

~ 
1 


s 

) 

= 

~ 
aortas 


aA 
Q 
x 
v 
t 


ODT commands are as follows: 


Open register n (n = 0 through 7 and S) 

Open location n 

Re-open previous location or register 

Examine locations m through n, leaving location n open 
Examine registers a through n, leaving location n open 
Deposit n in open register or location 

Close last location or register, open next + 

Close last location or register, open next - 

Close location or register 

Proceed with execution of application 

execute application at location n 


NOTE: A range examine can be aborted by pressing BREAK key. 


Input Parameters? 


NONE 


Output Parameters: 


NONE 
Routines Used: 


SAVERG 
SETLED 
ADDREG 
EXAMIRN 
DISPST 
DATCOM 


cS 


( 
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58 ; DEPNS 
59 ; GOPROC 
60 
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1 

2 

3 

4 000001 OCDFGB 1 

5 000002 DARFGB 2 

6 000004 APDFGB 4 

7 000010 FCHFGB 10 
8 000020 CNOFGB 20 
9 000040 XOFFGB 40 
10 000 200 RFEGFGB 200 
11 100000 ERKFGB 100000 


-— 
N 


ZREGISTER 3 IS USED AS THE FLAG REGISTER FOR ALL ODT ROUTINES 
sTHE FOLLOWING ARE THE BIT DEFINITIONS FOR THIS REGISTER 


;DATA/COMMAND ROUTINE - DONE FLAG 

ZDATA/COMMAND ROUTINE - DATA RECV°D WITH COMM. PLAG 
SADDRESS/REGISTER ROUTINE - DOWE FLAG 

ZF ADORESS/REGISTER ROUTINE - FIRST CHAR. RECV°D FLAG 
Z SERIAL ODT MONITOR ROUTINE - COWDITION FLAG 
IGENERAL - XOFF FLAG 

;GENERAL - REGISTER FLAG 

7GENERAL - ERROR FLAG 


€S 


KXTNF - 
SODTM - 


COONAN WH 
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1646 26 


164626 


164634 
164642 


164650 
164654 


164654 
164660 


164664 
164670 
164674 
164674 
164700 
164702 
164704 
164712 
164714 
164716 
164724 


164730 
164734 


164740 
164746 
164746 


164746 
164752 


164756 
164762 


164766 
164770 


042737 


052737 
042737 


000167 
012700 
004767 
105737 
004767 


012700 
060500 
010006 
042737 
005003 


005002 


052737 


004767 


016501 
004767 


042737 


012701 
004767 


042703 
004767 


005703 
100002 


000100 


030100 
000200 


177576 
000004 
002314 
177562 
001762 


177750 


020000 


010000 
000560 


177766 
001572 


020000 


166266 
001370 


000010 
000534 
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177530 


175002 
175002 


175002 


175002 


175002 


SODTM:: 


SSRET3: 


BRKENTS: 


$0100; 


$0200: 


00:51 


BIC 


BIS 


BIC 


JMP 
MOV 
CALL 
TSTB 


CALL 


MOV 
aDD 
MoV 
BIC 
CLR 
CLR 
BIS 
CALL 


MOV 
CALL 


BIC 


MoV 
CALL 


BIC 


CALL 


. TST 


BPL 
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7* PROCEDURE SERIAL ODT MONITOR 


7* * DISABLE DUAL PORT RAM 


HKXSDEN, @AKW.CSD 


7* * DISABLE BREAKS 

7* * DISABLE NXM TRAP TO 4 

7* * SET SERIAL ODT FLAG 
A<KXSBOF € KXSNXF € KXSSOF>,@#KWOSTA 

3* * CLEAR Q BUS ODT FLAG 


AKXSQOF, @AKW.STA 


® 
2 


Ne Ne Ne 


SAVERG 
#SODTMD, RO 
SETLED 
Q@ARBUFIA 
ABAUD 


gODTSTK#2,k0 
R5,RO 


RO, SP 


s% 


cA 
#RXSBDF, @RKW.STA 


id 


R3 


3* 


R2 
x 


7 
BRXSNXF,QPKY.STA 


3* 


PCRLF z(LOCAL CALL) 


® 
. 


* 


. 


SET SERIAL ODT FLAG 
SAVE REGISTERS (JUMP TO AND BACK FROM 
SAVE REGISTERS MODULE) 


SET LEDS TO SERIAL ODT MODE DISPLAY 


READ RBUF 

SET BAUD RATE 

CLFAR RECEIVE BUFFER 
¢ i 


RE-INITIALIZE ODT STACK POINTER 


ENABLE BREAK 

CLEAR ALL ODT FLAG BITS 
CLEAR TARGET BUFFER 
DISABLE TRAP TO 4 


PRINT CR LF 


7* * DISPLAY PC VALUE 


APLPCO(RS),R1 
DISPWD 


st 


PEXSBDF,QHKW.STA. 


#PROM9T,R1L 
DISPST 


#PCHFGB, R3 
ADDREG 


R3 
$0300 


xn 


* 


ENABLE BREAKS 

DO UNTIL PROCEED COMMAND 
OR GO COMMAND 

* DISPLAY ODT PROMPT 


* CLEAR FIRST CHARACTER FLAG 
* GET ADDRESS OR REGISTER NUMBER 


* IF ERROR FLAG = 0 


vS 


( ( 
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164772 000167 000414 JMP $01850 
164776 $0300: 
7* * * THEN 
3* * * * IF ADDRESS OR REGISTER NO. ENTERED 
164776 032703 000002 BIT #DARFGB,R3 
165002 001401 BEQ 50400 
3* * * * THEN 
3* * * * * SAVE FIRST TARGET 
165004 010402 MOV R4,P2 
7* * * * END IF 
165006 S04002 3 
7;* * * * CASE COMMAND FOLLOWING ADDRESS OR REGISTER NUMBER 
77 8 8 * WHEN," 
165006 122700 000054 CMPR #",,R0 
165012 001023 8Ne so300 
3* * * * * GET ANOTHER ADDRESS OR REGISTER NUMBER 
165014 004767 000502 CALL ADGREG 
7* * * * * TF VALID ADDRESS OR REGISTER NUMBER 
165020 005703 TST R3 
165022 100414 BMI sn700 
7* * * * * AND COMMAND FOLLOWING ADDRESS OR 
3 REGISTER NUMBER IS "/* 
165024 122700 000057 CMPB #°77R0 f : 
165030 001011 BNE $0700 
37* * * * * AND ADDRESS OR REGISTER NUMBER GREATER 
; THEN FIRST TARGET 
165032 020402 CMP R4,R2 
165034 101407 BLOS $0700 
3* * *& & * THEN 
7* * * * * * DISPLAY DATA OF RANGE 
ZR2=TARGET 1 7 (PASS TARGET 1) 
ZR4=TARGET 2 7CPASS TARGET 2) 
165036 012700 000002 MOV ARNGFGB, RO ZCPASS SERIAL ODT FLAG = 1, RANGE FLAG = 1) 
165042 004767 000674 CALL EXAMIN 
7* * & * ® ® SET CONDITION FLAG = OPEN 
165046 052703 000020 BIS #CNDFGB,R2 
165052 000402 BR s0800 
se te ee ELSE | 
165054 S0700: 
: 3* * * * * ® SET ERROR FLAG 
165054 052703 100000 3IS #ERRFGB,R3 
pe es ® * END IF 
165060 000445 $0800: BP $01450 
3* xk WHEN wsee 
165962 $0900: 
165062 122700 000057 CMPR &°/7,RO 
165066 001006 BNE 501000 


3* * * * * OLSPLAY DATA 
165070 005000 CLR RO s(PASS SERIAL ODT FLAG = 1, RANGE FLAG = 0) 
ZC(PASS TARGET 1) 


165072 004767 000644 CALL EXAHIN 
3* * * * * SET CONDITION FLAG = OPEN 
165076 052703 000020 BIS #CNDFGBS,R3 
165102 000434 BR $01450 
7* ne & WHEN bad Cheid 
165104 $01000: 


165104 122700 000107 CMPB  #°G,kO 


SS 


KXTNF - 
SODTM - 


115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 


( 
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165110 


165112 
165114 


165116 
165122 
165126 
165130 


165134 
165140 


165142 
165142 
165146 
165150 
165154 
165156 


165162 
165166 


165170 
165170 
165174 
165174 
165174 
165200 


165202 
165204 


165206 
165212 


165216 
165222 
165224 


165226 
165232 


165234 


001014 


105703 
100412 


012700 
004767 
010400 
094767 
052703 
000415 
122700 
001010 
032703 
001005 
004767 


052703 
000 402 


052703 


032703 
001504 


005703 
100502 


012701 
004767 


004767 


005703 
100467 
032703 
001402 


004767 


000000 
002052 


001636 
100000 


000120 


000002 


001626 


100000 


100000 


000020 


166272 
001130 


001162 


000002 


001234 


$1300: 


$01400: 


$01450: 


$01470: 


00251 


BIS 


BIT 
vEQ 


TST 
BMI 


“nv 
CALL 


CALL 
TST 
BMI 


BIT 
bEQ 


CALL 


Page 34-2 


$1300 


R3 
$01300 


#NNCED,RO 
SETLED 
R4,PR0 

G0 
#ERRFGB,R3 
$1450 
#°P,RO 
$1400 
SDAPFCB,R3 
$01400 
Proc! 


#ERRFGB,R3 
$1450 


BERRFGB,R3 


#CNDFGB,R3 
S01800 


k3 
$01800 


#SPACE,R1 
DISPST 


DATCOM 
R3 
$01600 


#DARFGB,R3 
$01500 


DEPOS 


td 


Ne Ne Ne Ne 


* AND TARGET IS AN ADDRESS 
* * SET LEOS TO NON NATIVE CODE DISPLAY 


* * EXECUTE AT ADDRESS ENTERED (WILL NOT 
RETURN IF NO ERROR) 


* * SET ERROR FLAG = 1 


* WHEN "Pp" 


* AND NO DATA PRECEDED COMMAND 


* * EXECUTE PROCEED (WILL NOT RETURN IF 
: 1 NO ERROR) 


* * SET ERROR FLAG = 1 


* ELSE (ISVALID COMMAND) 

* * SET ERROR FLAG 

* END CASE 

* DO WHILE CONDITION FLAG = OPEN 


* AND ERROR FLAG = 0 


* * PRINT SPACE 


* * GET INPUT DATA 
* * YF VALTD DATA AND COMMAND 


* * THEN 
* * * TF DATA PROCEEDED COMMAND 


» 


* * THEN 

* * * DEPOSIT DATA INTO ADDRESS OR REGISTER 
CR2=ADDR. ) 
CR4=DATA) 


» 


9S 
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172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 


( 


KXT11CA Native Firmware MACRO V05.00 00:51 
SERIAL ODT MONITOR 


165240 $01500: 
165240 122700 000015 CHPR 
165244 001003 BNE 
165246 042703 000020 BIC 
165252 000453 BP 
165254 S01550: 
165254 122700 000012 CMPB 
165260 001023 BNE 
165262 004767 000222 CALL 
165266 005202 INC 
165270 105703 TSTS 
165272 100007 BPL 
165274 022702 000011 — cMP 
165300 101001 BHI 
165302 005002 CLR 
165304 S01552: 
165304 004767 000140 CALL 
165310 000404 BR 
165312 $01555: 
165312 005202 INC 
165314 010201 MOV 
165316 004767 001210 CALL 
165322 $01557s 
165322 004767 000142 CALL 
165326 000425 UR 
165330 $015603 
165330 122700 000136 cMPB 
165334 001022 BNE 
165336 004767 000146 CALL 
165342 105703 TSTB 
165344 100007 BPL 
165346 005302 DFC 
165350 100002 BPL 
165352 012702 000010 MoV 


165356 $01565: 


Page 34-3 


#CR,RO 
$01550 


#CNOFGB,R3 


SOL570 
HLF ,RO 
$01560 
PCRLF 
R2 

R3 

$01555 


#11,R2 
$01552 
R2 


DISPRG 
$01557 


R2 


R2,P1 
OLSPwD 


EXMDIS 
S01570 


¥°*, RO 
$01570 
PCRLF 
R3 
$01567 
R2 


$01565 
#10,R2 


7 (LOCAL 


+ (LOCAL 


3 (LOCAL 


7 (LOCAL 


pe 8 
CALL) 


oe & 
rd 


CALL) 


se e 


ze & * 
CALL) 


st 
3 x 


END IF 
CASE COMMARD 
WHEN CR 


* SET CONDITION FLAG = CLOSED 


WHEN LF 


* PRINT CR LF 


* INCREMENT TARGET 


* IF TYPE ES REGISTER 


* THEN 
* SET TARGET MOD 10 


a 


» 


* * DISPLAY REGISTER NUMBER 


* ELSE 
* * INCREMENT TARGET AGAIN 


* * DISPLAY TARGET 


* END IF 


* EXAMINE 

WHER ~* 

* PRINT CR LF 

* IF TYPE IS REGISTER 
* THEN 


* * DECREMENT TARGET 
* * SET REGISTER NUMBER MOD 10 


LS 


( ( 


KXTNP - KXTIICA Native Firmware MACRO ¥05.00 00:51 Page 34-4 
SODTM ~ SERTAL ADT MONITOR 


229 z* * * * # © © & DISPLAY REGISTER NUMBER 
230 165356 004767 000066 CALL = DISPRG =; (LOCAL CALL) 

231 165362 000405 BR S01569 

232 3* * & & & & & ELSE 

233 165364 $01567: 

234 ;* * * * # # * * DECREMENT TARGET BY 2 
235 165364 005302 DEC R2 

236 165366 005302 DEC R2 

237 ;* 8 # #8 e & * ® DISPLAY TARGET 
238 165370 010201 MOV R2,R1 

239 165372 004767 001134 CALL = DTSPWOD 

240 3* * * & & © & END IF 

241 165376 $01569: 

242 jt * 8 8 we ee EXAMINE 

243 165376 004767 000066 CALL = EXMDIS. 3 (LOCAL CALL) 

244 3* *& * & * * END CASE 

245 165402 $01570: 

246 165402 000402 BP $01700 

247 pe ee * & ELSE 

248 165404 $01600: 

249 7* * * * * * SET ERROR PLAG 

250 165404 052703 100000 BIS #ERPFGB,R3 

251 ; ses * & * END TF 

252 165410 801700: 

253 37* * * * END WHILE 

254 165410 000671 BR sn1470 

255 165412 $01800: 

256 3* * * END IF 

257 165412 $01850: 

258 3* * * TF ERROR FLAG = 1 

259 165412 095703 TST R3 

260 165414 100011 BPL $01900 

261 3* * * THEN © 

262 3* * * * SEND ERROR PROMPT 

263 165416 012701 166264 MOV #ERROR,R1 

264 165422 004767 000720 CALL = DESPST 

265 3* * * * CLEAR REGISTER FLAG 
266 165426 042703 000200 BIC #REGFGb, R3 

267 ;* * * * SET TARGET2 TO NXM ADDRESS 
268 ; (TO CAUSE AN ERROR IF RETURN / ENTERED) 
269 165432 012702 177777 Mav #177777, R2 

270 37* * * * CLEAR TARGET 

271 165436 605004 CLR R4 

272 3* * * END IF 

273 165440 $01900: 

274 3* * * CLEAR ALL ODT FLAGS EXCEPT 
275 ; PEGISTER FLAG 

276 165440 042703 177577 BIC UOCCREGFGB>,R3 

2717 7* * END UNTIL 

278 165444 000167 177276 JMP $0100 

279 3* END SERLAL ODT MONITOR 

280 


281 


8S 
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1 3 The following subroutines were created to conserve memory and are only used 
2 3 by this module. 

3 

4 7* PROCEDURE DISPLAY REGISTER NUMBER 
5 165450 DISPRG: 

6 3* * CALCULATE DISPLAY POINTER 
7:165450 010201 MOV R2,R1 

8B 165452 006301 ASL kl 

9 165454 006301 ASL R1 

10 165456 062701 166303 ADD #REGOIS,R1 

1l 3* * DISPLAY STRING 

12 165462 004767 000660 CALL DISPST 

13 7* END DISPLAY REGISTER NUMBER 
14 165466 000207 RETURN 

15 

lo 

17 7* PROCEDURE EXAMINE AND DISPLAY 
18 165470 EXMDIS: 

19 2* * DISPLAY "/" 

20 165470 012701 166301 MoV #OPFNDS,R1 

21 165474 004767 000646 CALL OIspst 

22 7* * EXAMIWE DATA @ TARGET 

23 165500 005000 CLR RO Be : 

24 165502 004767 000234 CALL EXAMIN . 

25 3* END EXAMINE AND DISPLAY 

26 165506 000207 RETURN 

27 

28 

29 3* PROCFDURE PRINT CRLF 

30 165510 PCRLF: 4 

31 7* * POINT TO STRING 

32 165510 012701 166274 “ov #CRLF,R1 

33 3* * DISPLAY STRING 

34 165514 004767 000626 CALL DISPST 

35 3* END PRINT CRLF 

36 165520 000207 KFTORN 


6S 
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( 


ADDRESS/REGISTER 


Ne Ne Ne No Ne Ne Se Ne Ne No Se Ne Se te NO 


“ee x 


NE NO Ne Ne Ne No “ 


Ne we 


we 


Ne Ne 
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-SBTTL ADDREG - GET ADDRESS/PEGISTER 
-ENABLE LC,GBL 


Module name: ADPREG ~— GET ADDRESS/REGISTER 


System: KXTLI-CA Native Firaware 


Functional 


This 
from 
by a 


nye, 


Description: 


module is used by the serial ODT monitor. It receives data 

the console serial line, accumulates a word target delimited 
valid command or an error. The valid commands are: ",", CR, LF, 
"GCG" or "P"®. It returns the target, the command 


the target type (register or address) and the error status. 


Input Parame 
NONE 
Output Param 
1) RO 


2) R4 
3) R3 


ters: 


eters 


= COMMAND RECEIVED 
= TARGET (ADDRESS OR REGISTER NO.) 
7 BIT REGFGER - 1 = REGISTER NO., 0 = ADDRESS 


4) R3, BIT DARFGB - ADDRESS/RFGISTER RECEIVED WITH COMMAND FLAG, 


5) R3 
DATA STRUCTU 
NONE 
Routines Use 


1) CH 
2) AC 


1 = YES. 0 = NO 
7 SIT ERRFGB - 1 = ERROR, NOT ALTERED IF NO ERROR 


RES USED 


a 


KCHR 
cuM 


09 
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ADOREG - GET ADORESS/REGISTER 


WONKA MN AWN 


165522 


165522 
165526 
165530 
165530 
165530 
165534 
165536 
165542 
165544 
165550 
165550 
165552 
165554 
165556 
165560 
165560 
165564 
165564 


165570 
165572 


165574 
165574 
165600 
165602 
165606 


165606 
165612 


> 165614 


165614 


042703 
005004 


004767 
103417 
032703 
001002 


042703 


105703 
100002 


010004 
000402 


004767 


052703 


000241 
000424 


120027 
103402 


042700 


122700 
001013 


105703 


000006 


006016 


000010 


000200 


005754 


000010 


000141 


000040 


000123 


ADPREG:: 


AD100: 


AD200°: 


AD220: 


aD240: 


AD250: 


AD253: 


ap255: 


AD2703 


BIC 


CLR 


CALL 
BCS 
BIT 
BNE 


BIC 


TSTB 
BPL 


MoV 
BP 


CALL 


BIS 


cLC 
BR 


CMPR 
BLO 


BIC 


CMPB 
BNE 


TSTB 
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#<ARDFGR ft DARFGB>,R3 


R4 


GETIN 
AD253 
HFCHFGB,R3I 
AD220 


#REGFGB,R3 


acCUM 


#FCHFGB,R3 


ad290 


RO,#°a 
AD255S 


#40,R0 


#°S,R0 
AD280 


R3 


3* PROCEDURE GET ADDRESS/REGISTER 


7* * CLEAR 
7* * CLEAR DATA RECEIVED FLAG 


ADDRESS/REGISTER DONE FLAG 


3* * CLEAR ACCUMULATED NUMBE 


2* * DO UNTIL DONE FLAG SET 


* * DO UNTIL NON NUMBER CHARACTER RECEIVED 


* 


* 


* 


* 


* 


* 


* 


GET INPUT 


IF INPUT = 0 THRU 7 


R 


* YF FIRST CHARACTER 


THEN 


* CLEAR REGISTER FLAG 


END IF 


IF REGISTER FLAG 


THEN 


* REPLACE ACCUM VALUE WITH INPUT 


ELSE 
* ACCUMULATE DATA 
END IF 


SET FIRST CHARACTER RECEIVED FLAG 
CLEAR NON NOMERIC INPUT FLAG 


ELSE 


* 


» 


If INPUT => “a” 


THEN 


* CONVERT TO UPPER CASE 


FNOD IF 


IF INPOT = "S* OR “s® 


AND REGISTER FLAG 


1 


1 


1 


T9 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
14 
15 
16 
77 
78 
19 
80 
81 


165616 


165620 
165624 


165626 


165632 


165636 
165640 


165642 
165642 


165644 


165644 
165646 


165646 
165652 
165654 
165656 
165662 
165664 
165666 


165666 
165672 
165674 
165674 
165700 


165702 
165706 


165710 


165714 
165716 


165720 


100011 


032703 
001406 


012704 


052703 


000241 
000401 


000261 


103331 


012701 
122100 
001404 
022701 
001404 
000772 


052703 
000414 


122700 
001007 


032703 
001004 


052703 


005004 
000402 


ADDRES S/REGISTER 


000010 


000010 


000012 


165734 


165742 


000014 


000122 


000010 


000212 


AN2803: 


ANZ902: 


AD300: 


AD400: 


ADSOO: 


AD600: 


aD700: 


00:51 


bPL 


BIT 
BEQ 


MOV 


BIS 


CLC 
BR 


BCC 


Mav 
CMPB 
BEQ 
CvP 
BFQ 
bR 


b1S 
HR 


CMPB 
BRE 


bIT 
BNE 


BIS 


CLR 
wR 
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aDd280 
7* * 
#FCHFCB,R3 
A0280 
3* * 
#10,K4 
7* * 
oe f 
#<DARFGR | FCHFCGH>,R3 
se «€ 
f 
aD290 
7* * 
3* * 
3* * 
3* * 
7* * 
AD200 
3* * 
t >* x 
3% * 
3* * 
3* * 
7* * 
3* * 
H#CHTAB,F1 
(R1L)+,R0 
aDS500 
#CHEND,R1 
AD600 
aD400 
3* x 
7* * 


4<FCHFGB # ARDFGI>,R3 
a0s00 


7 * 
#°R,R0 
AD700 

7* * 
#FCHEGE,R3 
AD700 


=x * 
x & 


* 


nz 


* 


* FN 


Ca 
WH 
OR 


ee ee te 
oO 
=x 


-«& 
x « 


* WH 


* AND FIRST CHARACTER RECEIVED FLAG 


x 
* & 
xn 


* AND NOT FIRST CHARACTER RECEIVED 


* * SET ACCUMULATED VALUE = 10 


* * SET DATA RECIEVED FLAG = 1 


* * SET FIRST CHARACTER RECEIVED FLAG 


* * SET NON NUMERIC FLAG = 0 


* * SET NON NOMERIC INPUT FLAG 
* END IF 


END IF 
D UNTIL 


SE COMMAND RECEIVED 
EN “, 

CR 

LF 

ayn 

bid hb 

ape 


SET FIRST CHARACTER FLAG = 1 
SET DONE FLAG = 1 


EN “Qn 


SET REGISTER FLAG = 1 
SET FIRST CHARACTER FLAG 
SET DATA RECEIVED FLAG = 


=1 
1 


ca 
#<DARFGR € RECFGB { FCHFGA>,R3 
7* * * * CLEAR TARGET 


R4 
aD800 


e* * * ELSE 


7* * * * SET ERROR FLAG 


1 


1 


c9 


( 
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115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
120 
127 
128 
129 
130 
131 


165720 
165724 


165724 
165730 


165732 


165734 
165742 


052703 


032703 
001677 


000207 


054 


100004 


000004 


012 


7* * * * SET DONE FLAG 
BIS #CERRFGB ! ARDFGB>,R3 
3* * * END CASE 


aD800: 
3* * END ONTIL 
BIT #ARDFGB,R3 
BEQ aD100 
7* * RETURN 
RETORN 


7* END GET ADDRESS/REGISTER 


7CHARACTER TABLE 


CHTABS .ASCIT °%,°<15>¢12>°/6P° 
CHEND?: 
oEVEN 


€9- 


( ( 


KXTWE - EXTLICA Native Firmware HACRO V05.00 00:51 Page 38 
EXAMIN - EXAMINE 


1 «SBTTL EXAMIN - EXAMINE 

2 oF NABLE LC,GBL 

3 

4 ; 

5 3 Module name: EXAMIN - EXAMINE 

6 3 

7 3 Systems KXTLIL-CA Native Firmware 

8 3 

9 3 

10 , 

11 . 

12 ; 

13 3 

14 3 Functiona!) Description: 

15 ; 

16 ; This module performs the memory or register examine function for 
17 ; both the Q bus and serial ODT monitors. [he output of this module 
18 ? is directly to the user (the serial tine or the dual port RAM). 
19 

20 ;Input Parameters: 

21 

22 ; RA =- FLAGS, ‘ 1 

23 ; BIT (RNGFGBS = 1 (RANGE EXAMIN), BIT = 0 (SINGLE EXAMIN) 
24 3 R2 - TARGET 1 

25 3 BIT 0 - TYPE, BIT = 0 (RFGISTER), BIT = 1 (ADDRESS) 

26 , R4 - TARGET 2... 

27 , BIT 0 - TYPE, RIT = 0 CREGISTER), BIT = 1 (ANDRESS) 

28 

29 sOutput Parameters 

30 

31 3 R3, BIT (ERRFGB) - ERROR FLAG, BIT = 1 (ERROR), NO ERROR BIT NOT ALTERED 
32 : 

33 ZDATA STRUCTURES 

34 

35 3 1) PRINT STRINGS 

36 ; 2) DUAL PORT SAM REGISTER 2 

37 3 3) IOP STATUS REGISTER 

38 3 4) TOP COMMAND REGISTFR 

39 
40 zRoutines Used 

41 

42 H 1) DISPLAY STRING (DISPST) 

43 ; 2) DISPLAY WORD (DISPWD) 

44 , 3) CHECK CHARACTER (CHKCHR) 

4S , 


v9 
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OBIAWOaWN 


165742 


165742 
165750 


165752 
165754 


165756 
165762 
165764 
165766 


165766 
165772 


165774 
165776 


165776 
166000 
166004 


166006 
166010 
166014 
166016 
166029 


166020 
166024 


166030 
166030 
166034 
166036 
166040 


166040 


000002 


032737 
001525 


105703 
100021 


022702 
101001 
005002 


022704 
101001 
005004 


006302 
062702 
060502 


006304 
062704 
060504 
000404 


042702 
042704 


032700 
001001 


010204 


( 


000100 


000011 


000011 


177750 


177750 


000001 
000001 


00000? 


175002 


EXAMINS: 


EX103 


Ex20% 


BxX300: 


EX400: 


Ex500: 


Ex600: 


00:51 


bIT 
BEQ 


TSTB 
BPL 


CMP 
BHI 
CLR 


CMP 
BHI 
CLR 


ASL 
aDD 
ADD 


ASL 
AnD 
ADD 
bR 


BIC 
dIc 


BIT 
uNE 


MOV 
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ARXSSOF, QHKWASTA 
£x1000 


R3 
EX300 


#11,R2 
£X10 
R2 


R2 
#APLROO,R2 
R5,R2 


R4 
#APLROO, R4 
R5,°4 
Ex400 


eBITO,R2 
#BITO,R4 


#RNGFGB,RO 
Ex500 


R2,94 


Ne NO we Ne 
a 


PROCEDURE EXAMINE 


* IF SERIAL ODT MODE 


* THEN 
* * IF THE TARGET IS A REGISTER 


THEN 
* SET TARGET 1 TO MOD 106 


» »* 
of 


* * * SET TARGET 2 TO MOD 10 


‘ i 


* * * SET TARGET 1 = 
(TARGET * 2) 1 # REG 0 SAVE ADDRESS OFFSET 


* * * SET TARGET 2 = 
(TARGET 2 * 2) # REG O SAVE ADDRESS OFFSET 


* * ELSE 


* * * CLEAR RIT 0 OF TARGET 1 AND TARGET 2 


* * END IF 

* * IF NOT RANGE EXAMINE 

* ® THEN 

* * * SET TARGET 2 = TARGET 1 
* * END IF 


* * DO UNTIL TARGET 1 = TARGET 2 


» 
» 


OR ERROR FLAG = 1 

OR INCREMENTED TARGET 1 = 0 

* * * GET DATA PER TARGET 1 AND INCREMENT 
TARGET 1 POINTER 


» 
» 


$9 
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166040 
166042 


166044 
166046 
166050 
166054 
166056 
166056 
1660602 
166064 
166066 
166072 
166072 
166076 
166100 
166104 
166110 
166112 


166114 
166116 
166120 
166124 
166126 
166132 
166136 


166140 


166140 
166142 


166146 


166146 
166152 


166156 
166156 


166160 
166162 


000241 
012201 


000240 
103003 


052703 
000502 


004767 


020204 
101402 


042700 


032700 
001427 


012701 
004767 


105703 
100012 


010201 
160501 
162701 
006301 
062701 
004767 
000403 


010201 
004767 


012701 
004767 


005703 
100404 
005702 


( 
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100000 


000450 


000002 


000002 


166274 
000236 


177750 


166303 
000210 


000364 


166301 
000170 


EX700: 


EX7503 


ExX7603 


EX7708 


Ex800: 


00:51 


CLC 
MOV 


nope 
BCC 


BIS 


BR 


CALL 


CMP 
BLOS 


BIC 


BIT 
BEQ 


MOV 
CALL 


TSTB 
BFL 


MOV 
SUB 
SUB 
ASL 
abd 
CALL 
bP 


MOV 
CALL 


MOV 
CALL 


TST 
BMI 
TST 
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(R2)+4+,R1 
EX700 


#H#ERPRFGB,R3 


ExX1300 


DISPWD 


R2,R4 
£X750 


#RNGFGB,RO 


#RNGFGB,RO 
EX800 


#CRLF,R1 
DISPST 


RJ 
£X760 


R2,R1 
K5,R1 
#APLROO,R1 
RL 
#REGDIS, RI 
DISPST 
EX770 


R2,RL 
DIsPewod 


#OPENDS,R1 
DISPST 


k3 
Ex900 
R2 


* TF NXM 

* THEN 

* * SET ERROR FLAG 

* * FXIT EXAMINE (NON STRUCTURED EXIT) 
* END IF 

* DISPLAY DATA 

* IF TARGET 1 = TARGET 2 

* THEN 

* * SET RANGE FLAG = 0 

* FND If 


* IF RANGE’ EXAMINE 


* * THEN 


* * DISPLAY CR LF 


* * IF TYPE IS REGISTER 


* * THEN 
* * * DISPLAY REGISTER NUMBER 


* * ELSE 


* * * DISPLAY ADDRESS 


* * END IF 
* * DISPLAY "/" 


* END IF 


ENO UNTIL 


99 
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115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
136 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
1560 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 


166164 
166166 
166170 
166172 
166172 
166176 
166200 


166202 
166204 
166210 
166212 
166216 
166220 
166222 


166222 
166222 


166224 
166224 


166226 
166230 


166232 
166234 
166240 
166242 


166242 
166244 


166250 
166252 
166254 
166260 
166260 
166262 
166262 


( 


Native Firmware MACRO V05.00 


001402 
020204 
101723 
162702 
105703 
100010 


160502 
162702 
006202 
022702 


101001 
005002 


000417 


G10 246 


105703 
100004 


006302 
062702 
060502 


000241 
011237 


000240 


103002 


052703 


012602 


000 207 


000002 


177750 


000011 


177750 


175004 


100000 


Ex900: 


Ex950s 


EX970: 


£X1009: 


Ex1050: 


£X1200: 


EX1300: 
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BEQ 
CMP 
BLOS 
SUB 
TSTB 
BPL 


susp 
sua 
ASR 
CMP 


3PT 
CLR 


BR 


MOV 


TSTB 
BPL 


ASL 
ADL 
ADD 


cLc 
MOV 


NOP 


Bcc 


BTS 


MOV 


RETORN 


Ex900 
R2,R4 
Ex600 
#2,R2 
RI 

EX970 


R5,R2 
#APLROO,R2 
k2 

#11,R2 


Ex950 
R2 


£X1300 
t 


R2,-C(SP) 


R3 
£x1050 


R2 

BAPLROO,R2 
R5,R2 
(R2), AK .SC2 


EX1200 


#ERRFGK,R3 


CSP )4+,R2 


se 


Neo we Ne 


* 


® 


SET TARGET BACK 2 


IF TYPE IS KEGISTER 


THEN 
* RESTORF TARGET 1 TO REGISTER NO. 


* SET TARGET TO MOD 10 


END IF 


: 


ELSE 


* 


® 


* 


* 


SAVE TARGET 
IF TARGET IS REGISTER 
THEN 


* SET TARGET = 
(2*TARRGET) + REGISTER 0 SAVE ADDRESS OFFSET 


END IF 


GET DATA PER TARGET AND PLACE IN DPR 2 


IF NXM 


THEN 
* SET ERROR FLAG 
END IF 


RESTORF TARGET 


END IF 


RETURN 


ENO EXAMINE 


Lg 


( 
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COnynnsWhH 


10 


Me Na Ne Ne Ne No Se Se Se Ne Se NO Ne Ne Ne Ne 


“e 


eSBTTL DISPST - DISPLAY STRING 
-ENABLE LC,G8L 
Module name: DISPST - DISPLAY STRING 


System: KXTL1I-CA Native Firmware 


Functional Description: 
This module is a general use utility that sends an ASCII string 
out the console serial line. The display string is specified by 
passing the address of the first character to the routine. The 
end of the string is marked by a null character. 

INPUT PARAMETERS? 
1) RI - Start, of string address “ ’ 

OUTPUT PARAMETERS: 
NONF 

DATA STRUCTURES USED: 


1) SLUL CSRs 


89 


( a 
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1 

2 000015 CR ==s 15 

3 000012 LF ==$ 12 

4 

5 

6 166264 077 000 ERROR33 .ASCIZ °?° 

7 166266 015 012 100 PROMPT:: .ASCIZ <CR><LF>°Q” 
8 166272 040 000 SPACE:: .ASCIZ " ° 

9 166274 015 012 000 CRELF:: «ASCIZ <CROCLFD 
10 166277 015 000 CRDS:: eASCIZ <CK> 
11 166301 057 000 OPENDS:s: .ASCIZ °/” 

12 166303 122 060 000 REGDIS:: -ASCIZ “RO” 
13 166306 -BLKB 1 

14 166307 122 061 000 eASCIZ °R1” 
15 166312 «BLKB 1 

16 166313 122 062 000 eASCIZ “R2° 
17 166316 -BLKB 1 

18 166317 122 063 000 eASCIZ “R3° 
19 166322 -BLKB 1 

20 166323 122 064 000 eASCEZ °R4” 
21 166326 -BLKB 1 

22 166327 122 065 000 eASCIZ "RS", 
23 166332 -BLKB 1 

24 166333 122 066 000 eASCIZ °RE° 
25 166336 -BLKB 1 

26 166337 122 067 000 eASCIZ “RT” 
27 166342 -BLKB iL 

28 166343 122 123 000 eASCIZ “RS” 
29 

30 sEVEN 


69 
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COONAN BWA 


166346 
166346 
166346 
166346 
166350 
166354 
166356 
166362 
166364 
166370 
166372 


166376 
166400 


166402 


010046 
004767 
012600 


105737 
100371 
032703 
001366 
112137 


105711 
001362 


000207 


Firmware MACRO V05.900 


005240 


177504 


000040 


1771566 


DISPST:: 
DS100: 


0S200: 


00:51 


MOV 
CALL 
MOV 


TSTB 
BPL 
BIT 
BNE 
MOVB 


TSTB 
ONE 


RETURN 
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RO,-(SP) 
CHKCHR 
(SP )+,RO 


@AXCSRIA 
DS200 
#XOFFGB,R3 
DS200 


(RL) +, @AXBUFIA 


qR1) 
DS100 


PROCEDURE DISPLAY STRING 
* DO UNTIL NULL CHARACTER POINTED TO 
* * DO UNTIL TRANSMIT BUFFER EMPTY 


* * OR XOFF FLAG = 1 
* * * TEST POR INPOT 


* * END UNTIL 


* * SEND CHARACTER PER POINTER 


* END UNTIL 


* RETURN FROM CALL 


FWD DISPLAY STRING 


OL 


( 
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DATCOM - GET DATA/COMMAND 


WOBWQWAU AWN = 


«SBTTL DATCOM - GET DATA/COMMAND 
«ENABLE LC,GBL 
Module name: DATCOM - GET DATA/CUMMAND 


System: KXT11-CA Native Firmware 


Functional Description: 


This module is used by the serial ODT monitor. It poles SLU1 
for valid data and returns when a CR, LF OR * are received 
or on an error. 


Me Ne Ne Ne Ne Ne we Ne Se Ne Se Ne SO Ne 


ue 


Input Parameters: 


NONE 


= 


7;Output Parameters ' 


1) RO - COMMAND RECEIVED 

2) R4 - INPOT DATA 

3) R43 - BIT ERRFGB, ERROR FLAG: 1 = ON ERROR, NOT ALTERED IF NO ERRORS 
4) 23 - BIT DARFGB, DATA RECV°D WITH COMMAND FLAG: 12 = YES, Q = NO 


Ne Ne Ne Ne 


Ne 


DATA STRUCTURES USED 
3 NONE 
7Routines Used 


1) accum 
2) CHKCHR 


Ne Ne 


TL 
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( 


DATCOM ~ GET DATA/COMMAND 


OBWNAN SW 


166404 


166404 
166410 
166412 
166412 
166412 
166416 
166420 
166424 
166426 

166426 
166430 
166434 


166436 
166442 


166444 
166450 
166452 


166452 
166456 


166460 


166460 
166464 
166464 
166470 
166472 


166472 


042703 
005004 


004767 
103403 
004767 
000 241 


103371 
122700 
001406 


122700 
001403 


122700 
001003 
052703 
000402 


052703 


032703 
001750 


000207 


000003 


005134 


005114 


000015 


000012 


000136 


000001 


100001 


000001 


DATCOMs: 


DA100: 
DA200: 


DA370< 


DA4003 


DA500: 


OA600: 


DA700: 


00:51 


CLR 


CALL 
BCS 
CALL 


CLC 


uCC 
CMPB 
BFQ 


CMPR 
BEw 


CMPB 
BNE 
sIS 
dR 


BIS 


bIT 
BEQ 


RETURN 
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+* PROCEDURE GET DATA/COMMAND 


7* * CLEAR DATA RECEIVED FLAG 
CLEAR DATA/COMMAND DONE FLAG 


ot 
, 


#<DARFGB $1 DCDFGB>,R3 
7* * CLFAR ACCUMULATED NUMBER 


R4 


7* * NO UNTIL DONE FLAG SET 


GETIN 
DA370 


ACCUM 


DA200 


#15, RO 
DA400 


#12,R0 
DA400 


#°7,RO 
DA500 


#DCDFGB,R3 
DA600 


o* 
4 


* 


x 


* 


r 


* 


* 


sk & & 


‘ 


3*® * & 


#CEPRFGA ¥ DCDFGK>,23 


3k t ® 


* 
* 
* 
* 
* 
* 
* 
CA 
WH 


OR 


OR 


r 


EL 


* 
x 


EN 


NU UNTIL NON NUMERIC INPUT 


* GET INPUT 


* IF NUMERIC INPUT 


* * ACCUMULATE NUMBER 


* * SET NON NUMERIC FLAG 


* END IF 
END UNTIL 
i 
SE CHARACTER LNPOT 
En CR 


LF 


SET DONE FLAG 


SE 


SET ERROR FLAG 
SET DONE FLAG 


D CASE 


3* * END UNTIL 


HOCOFGH,R3 
DA100 


7* * RETURN 


7* END GET DATA/COMMAND 


0 


cL 


( 
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OFPOS - DEPOSITE 


WOBWAN BW 


Na Ne Ne Ne No We Se Ne Ne Se Ne Ne Ne Ne Ne 


s 


a 


-SBTTL. DEPOS - DEPOSITE 
eENABLE GBL,LC 


Module name: NEPOS - DEPOSIT 


System: KXTLI-CA Native Firaware 


Functional Description: 


This module is used by both the Q@ bus ODT and the serial ODT monitors. 
It deposits the passed data in the register or memory location 


specified. 
Input Parameters: 


1) R2 - ADDRESS 
2) R4 - DATA 


3) R3 bit REGFGB - Register flag 


Output Parameters 


1) R3, BIT CERRFGB) - ERROR FLAG, BIT 


DATA STRUCTURES USED 

1) USER REGISTER SAVE AREA 
Routines Used 

NONE 
Global Symbols Defined 


NONE 


1 (ERROR), BIT NOT ALTERED IF NO ERROR 


€L 


KXTNF - 
DEPOS - 


PO ee ae pt eh pet pe et ed 
DWI OMNAeAwneovegtounawnr 


19 


( 


KXTLICA Native Firmware MACRO ¥05.00 00:51 Page 46 
DEPOSETE 


166474 DEPOS:: 

166474 010246 4oV R2,-(SP) 

166476. 105703 TSTA R3 

166500 100004 BPL DESO 

166502 006302 ASL R2 

166504 060502 ADD R5,R2 

166506 062702 177750 ADD #APLRON,R2 

166512 DESO: 

166512 000241 cLc 

166514 010412 MoV k4,(R2) 

166516 000240 NOP 

166520 103002 BCC DF200 

166522 052703 100000 BIS #ERPFGB,R3 
t 

166526 DFE200: 

166526 012602 MOV (SP )4#,R2 

166530 000207 KETURN 


PROCEDURE 
* IF TARGET IS A REGISTER 


* THEN 
* * CONVERT REGISTER NO. TO ADDRESS 


* FND IF 


* DEPOSIT DATA AT SUPPLIED ADDRESS 


* IF NXM 


* THEN 
* * SET ERROR FLAG 
i 


* END IF 


* RETURN FROM CALL. 


END DEPOSIT 


tL 


( ( 
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DYISPWD - DISPLAY WORD 


1 eSBTTL OLSPWN - DISPLAY WORD 

2 oFNABLE LC,GbL 

3 

4 ; 

5 3 Module name: DISPWD -—- DESPLAY WORD 

6 3 

q > System: KXT11-CA Native Firmware 

8 ; 

9 ; 

10 3 

11 ; 

z , 

13 7 

14 > Functional Description: 

1§ 3 

16 ; This module is a general use utility that converts an 16 bit 
17 ; value to an ASCII string and sends it out the console serial 
18 3 line. 

19 

20 INPUT PARAMETERS? 

21 

22 7 1) R1 - DATA WORD TO BE DISPLAYED 

23 f j 
24 ,OUTPUT PARAMETERS: 

25 

26 3 NONE 

27 

28 7DATA STRUCTURES "ISFD?: 

29 


30 3 1) SLU1 CSRs 


SL 
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DISPWD - DISPLAY WORD 


wens OuUeawnre 


166532 


166532 
166534 


1665 36 


166542 
166544 
166546 


166550 
166550 


166554 


166554 
166556 
166562 


166564 
166570 
166572 
166576 


166600 
166604 


166606 
166610 
166612 
166614 
166616 
166620 
166622 
166624 


166626 
166630 


166632 
166634 


166636 


010046 
010246 


012702 


005000 
006301 
005500 


062700 


010046 
004767 
012600 


105737 
100371 
032703 
001366 


110037 
005000 


006301 
005500 
006300 
006301 
005500 
006300 
006301 
005500 


005302 
001347 


012602 
012600 


000207 


( 


000006 


000060 


005032 


177564 
000040 


177566 


DISPwWDs: 


DI100: 


D1200: 


00:51 


Mov 
MOV 


MOV 


CLR 
ASL 
ADC 


ADD 


MOV 
CALL 
MOV 


TSTB 
BPL 
BIT 
BNE 


“ove 
CLR 


ASL 
adc 
ASL 
ASL 
ADC 
ASL 
ASL 
ADC 


DEC 
BNE 


May 
MOV 


RETUKN 
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RO,-(SP) 
R2,-(SP) 


#6,R2 


RO 
R1 
RO 


#60,R0 


RO,-(SP) 
CHKCHR 
(SP )+,R0 


@EXCSRIA 
D1I200 
#XOFFGB,R3 
DY200 


RO, QEXBUFIA 
RO 


R1 
RO 
kO 
R1 
RO 
kO 
R1 
RO 


R2 
01100 


(SP)+,R2 
(SP)+,R0 


Ne Ne 


PROCEDURE OISPLAY WORD 


* SAVE REGISTERS USED 


* SET CHARACTER COUNT = 6 


* SHIFT HIGH BIT OF DISPLAY WORD INTO 
NEXT NUMBER BUFFER 


* DO UNTIL CHARACTER COUNT = 0 
* * CONVERT NEXT NUMBER BUFFER TO ASCIT 
* * DO UNTIL TRANSMIT BUFFER EMPTY 


* * OR XOFP FLAG = 1 
* * * CHECK FOR INPUT 


f é 


* * END UNTIL 


* * DISPLAY NUMBER 
* * CLEAR NEXT NUBBER BUFFER 


* * SHIFT NEXT THREE HIGH BITS OF DISPLAY 
WORD ONTO NEXT NUMBER BUFFER 


* * DECREMENT CHARACTER COUNT 
* END UNTIL 
* RESTORE REGISTERS 


* RETURN FROM CALL 


END DISPLAY WORD 


OL 


KXTNF - KXTIICA Native Firawa, - 
OISPWD ~- DISPLAY WORD 


CONV AWN 


MACRO V0S.00 


See Ne We Be Ne Ne Ne Ne Ne No Se Ne Ne SO We Ne Ne Ne Ne Se Ne Ne We Ne Ne We Ne Se Ne te Ne NO Ne Ne Ne Ne Ne Ne Ne St Ne 
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-SBTTL ABAUD - AUTO BAUD 
eENABLE LC, G8L 


Module name: ABAUD - AUTO BAUD 


System: KXTI1-CA Native Firmware 


Functional Description: 


This module performs the auto baud function on the console serial line. 
It is used by the serial ODT monitor. The decision whether to attempt 
to auto baud is made in this module. If the programmable baud rate 
enable bit of the DLART is set or writing to the baud rate bits 

does not change there value, the auto baud function is not performed. 
If the auto baud function is performed this mode wil) continue to 
attempt to determine the baud rate until it succeeds. 


The auto baud function is performed by setting the baud rate to 2400 
and coaparing, the input character data td that of a table. This 
character must be a CR and be sent at a baud rate within the range of 
300 to 9600 (in doubling increments). 


The baud rate table has two enteries for 4800 baud to eliminate the 
4800 baud detection problem that exists for the Faicon. : 


Input Parameters: 


NONE 


Output Parameters 


NONE 


DATA STRUCTURES 


SLUL CSR (XCSRIA) 


Routines Used 


NONE 


( . ( 
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ABAGD - AUTO BAUD 


1 

2 000002 B300 = 2 7300 BAUD DLART RATE CODE 

3 000012 B600 = 12 7600 * ld " 

4 000022 B1200 = 22 31200 ®™ ” bg " 

5 000032 42400 = 32 32400 * “ . ” 

6 000042 B4800 = 42 74800 a " bs 

1 000052 B9600 = S52 79600 ™ ” . ” 

8 

9 

10 166640 200 INDATA: .BYTE 200 7RECEIVE DATA AT 300 BAUD/BAUD RATE CODE 

11 166641 002 BYTE B300 

12 166642 170 BYTE 170 H " " "= 600 - ” " 
: 13 166643 012 BYTE 5600 

14 166644 346 «BYTE 346 , " - " 1200 " " bid 

15 166645 022 BYTE B1200 

16 166646 015 BYTE 15 3 " sid " 2400 " ” " 

17 166647 932 BYTE B2400 

18 166650 362 BYTE 362 , " is ™ 4800 " ” " 

19 166651 042 BYTE B4800 

20 166652 363 «BYTE 363 2 * ” " 4800 " bd ” 

21 166653 042 oBYTE B4800 

22 166654 377 «BYTE 377 ; . some "1 9600 * ” bd 

23 166655 052 ENOTAB: .BYTE 89600 

24 oEVEN 


LL 
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ABAUD - AUTO BAUD 


1 


( ( 
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ABAUD - AUTO BAUD 


2 37* PROCEDURE AUTO BAUD 
3 166656 ABAUDS:: 
4 3* * IF DLART XCSR PBRE BIT = 0 
5 166656 032737 000002 177564 BIT H#2,QH#XCSRIA 
6 166664 001041 BNc A8600 
7 3* * THEN . 
8 7* * * SET PBE BIT = 1 
9 166666 052737 000002 177564 BIS #2,@#XCSRIA 
10 7* * * TF PRE READS BACK AS 1 
11 166674 032737 000002 177564 BIT #?,QHXCSRIA 
12 166702 001432 BEQ AR500 
13 3* * * THEN 
14 7* * * * SET BAUD RATE TU 2400 
15 166704 012737 000032 177564 MOV #B2400,@#XCSRIA 
16 7* * * * DO UNTIL BAUD RATE FOUND 
17 166712 ABLO0: 
18 7* * * * * DELAY 2.25 SECONDS 
19 166712 005000 CLR RO 
20 166714 077001 sOu KOs6 
21 7* * * * * CLEAR RECEIVE BUFFER 
22 166716 105737 177562 TSTB QHRBUFLIA 
23 , 7* * * &* OO UNTIL DATA PECEIVED 
24 166722 AB200¢ 
25 3* * * * *® END UNTIL 
26 166722 105737 177560 TSTB @HRCSRIA 
27 166726 100375 BPL AR 200 

~ 28 3* * * & * CET INPUT DATA 

oO 29 166730 113700 177562 MOVB Q@ARBUFIA,RO 
30 7* * * * *® SET POINTER TO TOP OF TABLE 
31 166734 012791 166640 HOV #INDATA,RI 
32 7* * * * * DO WHILE DATA <> (POINTER) OR LAST VALUE 
33 166740 120021 AB300: CMPR RO, (R1)+ 
34 16674? 001405 BEw Ap 400 
35 166744 022701 166655 CMP #ENDTAB,RI 
36 166750 001760 B5Q AP100 «=; (NON STRUCTUPED BRANCH FOR CODE OPIMIZATION) 
37 3* * * * & * INCREMENT POINTER 
38 160752 005201 INC R1 
39 3* * * * * END WHILE 
40 166754 000771 BR A300 
41 3* * * * FND UNTIL (CONDITION TESTED ABOVE TO SAVE CODE) 
42 166756 AB 4003 
43 3* * * * Set BAUD RATE PER TABLE 
44 166756 111137 177564 MOVB (R1),QAKCSRIA 
45 3* * * * DELAY .5 SECONDS 
46 166762 005000 CLR RO 
47 166764 077001 soa RO,~ 
48 166766 077001 so3 RO, 
49 3* * * END IF 
50 166770 AB500? 
51 7* * END IF 
52 166770 AB6002 
53 3* * RETURN 
54 166770 000207 RETURN 


55 3* END AUTO BAUD 


6L 
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ABAUD - AUTO BAUD 


COMA N AWN 


( 


Ne We Ne We Ne Ne Ne Ne Ne Se me Qe No No Ne Ne Ne Ne he 
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eSBTTL GOPROC - GO/PROCEFD 
eENABLE LC,GBL 


Module name: GOPROC - GO/PROCEED 


System: KXT11-CA Native Firmware 


Functional Descriptions 


This module performs the go and the proceed functions for both 

the serial and Q bus ODT. It has seperate entry points for 

each Go and PROCEED. The difference being that a PC value 

is passed to the module for the GO function. This module 

tests the user stack area and the user PC value. [f a NXM is 
encountered at the user SP the module returns from the call. 

If no error is encountered control is passed to the user application. 


;Input Parameters: 


2 


1) RO = USEP PC VALUE FOR GO COMMAND 


;Output Parameters 


’ 


NONE 


zRoutines Used 


. 
ra 


NONF 


08 


KKINF - KXTIICA Native 
GOPROC - GO/PROCEFD 


WOWAunhPwnr- 


166772 


166772 
166776 
167002 
167006 
167010 


167010 
167016 
167022 
167026 


167030 
167034 
167036 
167040 
167044 
167046 
167050 
167054 
167056 
167062 


167064 
167070 


167074 


167102 
167106 
167112 
167116 


167122 
167126 


167130 
167132 
167134 
167136 
167140 
167142 


167144 
167146 


042700 
010065 
005065 


000005 


052737 
016500 
012701 
000241 


010160 
000240 
193457 
010160 
000240 
103453 
020160 
001050 
020160 
001045 


012700 
004767 


042737 


016500 
016540 
016540 
010065 


012706 
060506 


012600 
012601 
012602 
012603 
012604 
012605 


011606 
052737 


( 


Firmware MACRO 


000001 
177766 
177770 


010000 
1771764 
052525 


177776 


177774 


177776 
177974 


000000 
000104 


010000 
177764 
177770 
177766 
177764 


177750 


000100 


175002 


175002 


177530 


¥05.00 


GO:s 


PROCs: 


00:51 


BIC 
uOov 
CLR 


RESET 


ars 
“ov 
a0V 
cLC 


MOV 
woe 
BCS 
MOV 
NOP 
BCS 
c¥P 
BNE 
CMP 
BNE 


MOV 
CALL 


BIC 


MOV 
MOV 
MoV 
MOV 


MOV 
ADD 


4OoV 
Mov 
MOV 
MOV 
MOV 
Mov 


MOV 


BIS 
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#81T0,R0 
RO, APLPCO(R5) 


APLPSOCRS) 


HRXSNXE, QRKW.STA 
APLSPQ(RS),RO 
#52525,R1 


R1,-2(R0) 


t 
GP 300 
R1,-4(R9) 


GP300 
R1,-2(h0) 
GP300 
R1,~-4(R0) 
GP300 


#NNCED, RO 
SETLED 

3* 
AKXSNKE, QHKW.STA 


* 
, 


APLSPO(RS),RO 
APLPSO(R5),-(RO) 
APLPCOCRS),-(RO) 
RO, APLSPO(RS > 


#APLROO, SP 
R5,SP 


(SP)+,k0 
(SP)+4¢,R1 
(SP )4,k2 
(SP )+,R3 
(SP)4+,R4 
(SP)+4,R5 

st 
(SP),SP : 
. 3* 
#KXSDEN, @#KW.CSD 


¢ 


PR 
* 


OCEDURE GO/PROCEED 
IF GO 


THEN 
* CLEAR 
* SET APPLICATION PC = 


* SET APLICATION PSW 


" 


0 
* RESET IOP 
END IF 


TEST USER SP FOR NXM 


IF TEST OF USER SP PASSES 


THEN 


ADDRESS BITO OF TARGET 


ADDRESS PASSED 


AND WRITABLE 


* SET LEDS TO NON NATIVE CODE STATE 


* ENABLE &XM°S TO TRAP TO 4 


* PUT APPLICATION PC 


* SET STACK POINTER TO APPL. 


* PESORE USER REGISTERS RO - 


* RESTGRE USER SP 
* ENABLE DUAL PORT RAM 


* CLEAR SERIAL ODT, QBUS ODT 


AND PS OW 


APPLICATION STACK 


RO SAVE ADDR. 


RS 


AND NKH FLAGS OF 


T8 


KXTNF - KXTLICA 


Native 


GOPROC - GO/PROCEED 


58 
59 167154 
60 
61 167162 
62 
63 167170 
64 
65 167174 
66 
67 167176 
68 
69 167176 
70 


KXTNF - KXTLICA 


042737 
052737 
005037 


000002 


000207 


Native 


SETLED - SET LEDS 


WODBDNQNAMDAWH 


( 
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010307 175002 
000007 175002 


175000 


( 

3 STATUS RECISTER 
BIC #<KXSSOF # KXSQOF ! KXSWXF # KMSSTF>,QHRW.STA 

3* * * SET STATUS REGISTER TU NON NATIVE CODE STATE 
31s WKPSNNC,QRKWOSTA 

7* * * CLEAR COMMAND REGISTER 
CLR @MKa.CMD 

3* * * RETURN TQ APPLICATION (NON STRUCTURED EXIT) 
RTL 

3* * END TF 

GP3003 

7* * RETURN FROM CALL 

RETURN 


+* FND GO/PROCEFD 
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@SBTTL SETLEO - SET LEDS 
«ENABLE LC,GBL 


t 
Module name: SETLED - SET LEDS 


System: KXTL1L-CA Native Firmware 


Functional Description: 
This mode sets the LED display to the state pass to it as a parameter. 
It only changes the state of the LEDs if they are not currently 
displaying an error or if the new display is to be Fatal Error. 
There are two entry points to this routine. SETLED is the entry 
used if the return address is on the stack. SETLOJ is used if there 
is not a usable stack and the return address is in Rl. 


Input Parameters: 


1. New LED State (RO) 
2. Return address if SETLOJ entry is used (R1) 


Output Parameters 
NOWE 
Data structures used 
1. LED State (KXTCSR C, bits 3 - 0) 
Routines Used 


NONE 


78 


( 


KXTNF - KXTLICA Native Firmware MACRO ¥05.00 
SETLED - SET LEDS 


OW OSWIAON SW 


000017 
000016 
000015 
000014 
000013 
000012 
000011 
000010 
000007 
000006 
000005 
000004 
000003 
000002 
000001 
000000 


000017 
000017 
000010 
000011 
000012 
600013 
000014 
000015 
000016 


000007 
000006 
000005 
000004 
000003 
000002 
000001 
000000 


Lso 
Ls1 
LS2 
Ls3 
Ls4 
LSS 
LS6 
Ls7 
Ls8 
Ls9 
Ls10 
Lsil 
LS12 
Ls13 
Ls14 
Lsts 


LEOTSD 
FERRD 

NFERRD 
UROMOD 
UROM1D 
SILB9 

S2ALBD 
S28LbD0 
PARLBD 


PUTSDS 
CSTMD 
QODTMD 
SODTMD 
WAITD 
OMAED 
PRIPD 
NNCED 


00:51 
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17 
16 


7LEN STATE O 
3 " 1 
7% a 2 
7 " 3 
7" " 4 
7" " 5 
7" . 6 
7" « 7 
7 " 8 
3 " 9 
7 " 10 
3 " 11 
7 n 12 
3" " 13 
2 ” ii] 1 4 
7" n 15 


7LED TEST DISPLAY 

ZFATAL FRROR DISPLAY 

sNON FATAL ERROR DISPLAY 

sUSER ROM O FAILED DISPLAY 

zUSFk ROM 1 FAILED DISPLAY 

7SLU1 LOOP BACK TEST FAILED DISPLAY 

;SLU2 CHAN A LOOP BACK TEST FAILED DISPLAY 
7SLU2 CHAN B LOOP BACH TEST FAILED DISPLAY 
7D ARALLEL LOOP BACK TEST FAILED DISPLAY 


7POWER UP TESTS RUNNING 

sCONTINUOUS SELF TEST MODE DISPLAY 
7Q BUS ODT MODE DISPLAY 

ZSERIAL ODT MODE DISPLAY 

7WAIT MODE DISPLAY 

sEXECUTING DMA LOAD DISPLAY 
ZEXFECUTING PRIMARY BOOTSTRAP DISPLAY 
7EXECUTING NON NATIVE CODE DISPLAY 


KXTNF - KXTLICA Native Firmware MACYG ¥05.00 00:51 Page 57 
SETLED - SET LEDS 


1 
2 7* PROCFDORE SET LEDS 
3 7* * TF CALLED 
4 167200 SETLED:: 
5 3* * THEN 
6 z* * * SET RETURN ADDRESS/FLAG = 0 
7 167200 005001 CLR RL 
8 37* * END IF 
9 167202 SETLDJ?: 
10 7* * TF NEW DISPLAY IS FATAL ERROR 
11 167202 022790 000017 CMP #PERRD, RO 
12 167206 001465 BEQ SE100 
13 3* * OR LEDS NOT DISPLAYING ERROR 
1 14 167210 132737 000010 177524 BITR AKXSLD3, Q@EKW.CSC 
15 167216 001401 BEQ SE100 
16 167220 000410 BR SE 200 
17 3* * THEN 
18 167222 SF1003 
1s 3* * * SET LEO TO STATE PASSED TO ROUTINE (RO) 
20 167222 110037 177524 MOVR RO, @EKW.CSC 
21 3* * * IF LEDS SET TO FATAL ERROR 
22 167226 122700 000017 CMPR #FE2RD, RO 
23 167232 001003 BNE SE150, r i 
24 7* * * THEN 
25 3* * * * SET FATAL ERROR FLAG OF STATUS REGISTER 
26 167234 052737 000040 175002 BYS HKXSFEF,QHKW.STA 
27 3* * * END IF 
oo 28 167242 SE150: 
wW 29 7* * END IF 
30 167242 SE200; 
31 3* * IF RETURN ADDRESS = 0 
32 167242 005701 TST R1 
33 167244 001001 BNE SE300 
34 3* * THEN 
35 3* * * RETURN FROM CALL 
36 167246 000207 RETURN 
37 7* * ELSE 
38 167250 SE300: 
39 7;* * * JUMP TO RETURN ADDRESS 
40 167250 000111 JMP (RL) 
41 7* END SET LEDS 


v8 
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CMANIARKSWN 


KXTNF - 
TRAP4 - 


OIA UW AW Db 


KXTIICA Native Firmware MACRO V05.00 
TRAP 4 EMULATOR 


167252 


167252 
167256 


167262 
167270 
167272 
167276 
16730C 
167302 


167302 
167310 


013746 
013746 


023766 
001004 
023716 
001001 


000002 


052737 
005737 


000006 
000004 


000006 
000004 


004000 
177776 


( 


000002 


175002 


00:51 
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eSSTTL TRAP4 ~- TRAP 4 EMULATOR 


«ENABLE LC,GBL 


Ne Ne Ne We Ne Ne Ne Ne Ne Ne we Ne Ne Ne Se Ne Ne Ne Ne 


TRAP 4:3 


“ov 
MOV 


CMP 
BNE 
CMP 
BNE 
RTI 
TR410¢ 


BIS 
TST 


module names 


and performing an kTI. 


00:51 


TRAP4 - TRAP 4 EMULATOR MODULE 


System: KXTLI-CA Native Firmware 


Functional Description: 
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@R6,-(SP) 
#4,-(SP) 


G6, 2(SP) 
TR410 
@84, (SP) 
TRA1O 


AKXSSXT, @AKW.STA 

@#177776 7 (FORCE 
st 
’ 
3” 


This module emulates the Trap to 4. This emulation 

is performed by placing PSi# and the vector address onto the stack 
Tf the stack pointer is not pointing 

to writeable memory (but not NXM) this routine will force a 

stack WNXM situation where the Restart Interrupt handler (RESTRT) 
will re-establish the stack and retry the trap. 


‘ 
if a 


PROCEDURE TRAP4 


* 


* 


A 


* 


SET UP STACK FOR TRAP TO 4 


IF STACK IS POINTING TO RAM 


THEN 
* EMULATE TRAF (NON STRUCTURED EXIT) 


ELSE 
* FAKE A STACK NXM SITOATION (NON STRUCTURED EXIT) 


NXM RESTART INT.) 
END IF 


END TRAP4 
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TRAP1O - TRAP 10 EMULATOR 


OSWVANSaWNE 


$8 


TRAP1O - TRAP 10 EMULATOR 


OWA BW AD 


167314 


167314 
167320 


167324 
167332 
167334 
167340 
167342 
167344 


167344 
167352 


013746 
013746 


023766 
001004 
023716 
001001 


000002 


052737 
005737 


000012 
000010 


000012 
000010 


004000 
177776 
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000002 


175002 


System 


Na Ne Ne Ne Se Ne Na Ne Ne Ne Ne Se Se Re Qe Ne Ns Ne 


TRAP1O?3 


TP1010: 


00:51 


Page 60 


eSBTTL TRAPIO - TRAP 10 EMULATOR 


«FNABLE LC,GBL 


Module name: 


TRAP1O - TRAP 10 EMULATOR MODULE 


: KXTII-CA Native Firmware 


Functional Nescription: 


This module emulates the Trap to 10. The trap emulation 
is performed by placing the vector address and PSW on the stack 


and performing an RTI. 


If the stack pointer is not pointing 


to writable memory (but not NXM) this routines will force a 
stack NXM situation where the Restart Interrupt handler (RESTRT) 
will re-establish the stack and retry the trap. 


00:51 


MOV 
MOV 


CMP 
BNE 
CMP 
BNE 


RTI 


BIS 
TST 
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@#12,-(SP) 
@#10,-(SP) 


@#12,2(SP) 
TR1010 
aHt0, (SP) 
TR1010 


ot 


’ 
HKXSSXT,QHRW.STA 
@#177776 7(FOPCE 

on 

a 


t 
f i 


PROCEDURE TRAP4 


* SET UP STACK FOR TRAP TO 4 


* TF STACK IS POINTING TO RAM 


* THEN 
* * EMULATE TRAP (NON STRUCTURED EXIT) 


* ELSE 
* * FAKE A STACK NXM SITUATION (NON STRUCTURED EXIT) 
A NXM RESTART INT.) 


* END IF 
END TRAP10 


KXTNF - KXTIICA 


Native Firmware MACRO ¥05.00 


( 


TRAP24 ~ TRAP 24 EMULATOR 


CSOVAN AWN PrP 
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TRAP24 = TRAP 24 EMULATOR 


1 
2 167356 
3 
4 167356 
5 
6 167362 
7 


106 437 
013707 


000026 
000024 


We Ne Ne Ae Ne Ne SO Ne Ne Se No Ne Ne Ne Se Ne 


TPAP243: 


Systems 


00:51 
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eSBTTL TRAP24 - TRAP 24 EMULATOR 


«FNABLE LC,GBL 


Functional Description: 


Module name: TRAP24 - TRAP 24 EMULATOR MODULE 


KXTL11-CA Native Firmware 


This module emulates the Trap to 24. This emulation 
is performed by placing data at locations 26 into the PSW 


and 24 int the PC. 


00:51 


MTes 


MOV 
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Q#26 
Q@#24,PC 


3* PROCEDURE TRAP24 
7* * MOVE CONTENTS OF 26 TO PSW 
3* * MOVE CONTENTS OF 24 TO PC 


7* END TRAP24 
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«SBTTL TRAPX - TRAP COMMAND EMULATOR 
eENABLE LC,GBL 
Hodule name: TRAPX - TRAP COMMAND EMULATOR MODULE 


System: KXTLI-CA Natave Firmuare 


Functional Description: 


tel ad ata 
A mPWNH OSDIR U AWN 


Neo Ne Ne Ne Ne Ne Ne Ne Ne No Ne Ne Ne No Ne Se 


16 This module emulates the Trap specified by the DPR. This emulation 
17 is performed by placing data in DPR register 2 into the PSW 

18 and DPR register 3 into the PC. 

19 

20 7* PROCEDURE TRAPX 

21 167366 TRAPX3: 

22 7* * CLEAR COMMAND REGISTER 

23 167366 005037 175000 CLR Q@aKW.CMD 

24 ‘ 3* * SET PSW TO OPR REGISTER 3 

25 167372 106437 175006 MTFS QAKW.SC3 

26 7* * JUMP TO ADDRESS SPEC. IN DPR REGISTER 2 
27 167376 013707 175004 MOV @RKW.SC2,PC 


28 7* END TRAPX 


L8 
3 
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WAITST - WAIT FOR COMMAND STATE 


NONE 


1 «SBTTL WAITST - WAIT FOR COMMAND STATE 
2 ENABLE LC,GBL 
3 
4 v7 
5 2 Module name: WAITST 
6 r 
7 3 System: KXT11-CA Native Firmware 
8 ; 
9 3 
10 3 
11 3 
12 3 
; 413 3 
14 > Functional Description: 
15 3 
16 , This module is used to place the YOP in the wait state. In this state 
17 3 the INP waits for a command to be received from the Q bus. 
18 ; The LED if not displaying an error will be set to the wait state 
19 2 display. The state field of status register of the DPR will be 
20 3 set to the wait state if the Root/Self Test Switch is not set to 10. 
21 3 If the switch is set to 10 then the state field is set to the Q@ Bus 
22 , controlled test state. The routine continues to loop setting the LEDs 
23 ; and the statet field of the status registér so that if the serial ODT 
24 3 mode is entered via Break, while in this routine and a Proceed 
25 ? command is executed the LED display and state field will be correct. 
26 3 
27 7Input Parameters: 
oo 28 } 
2 29 ; NONE 
30 3 
31 Output Parameters 
32 3 
33 7 NONE 
34 3 
35 zRoutines Used 
36 3 
3 
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CSBWVIAN AWN 


167402 
167402 


167402 
167406 


167412 
167416 


167422 
167426 


167432 
167436 


167440 
167444 
167446 
167446 
167452 
167452 
167456 


012700 
004767 


013700 
042700 


113701 
142701 


122701 
001003 


052700 
000 402 


052700 


010037 
000751 


/ 


000003 
177566 


175002 
000007 


177522 
177417 
000240 


000002 


000004 


175002 


WAITST:: 


WA1003 


WA200: 


WA3003 


00:51 


MOV 
CALL 


Mov 
BIC 


MOVB 
BICB 


CMPB 
BNE 


BIS 
BR 


6IS 


MOV 
BR 
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#WAITD,RO 
SETLED 


QHUKW.STA,RO 
#XMSSTF,RO 


QHKL.CSB,P1 
HOCCKMSSWS>,R1 


#610.*16.>,R1 
WA200 


aX PSQTS,RO 
wA300 


' 
akPSwWST,RO 


KO, QUKM@.STA 
WA100 


PROCEDORE WAITST 


* DO UNTIL INTERRUPTED 


® 


* 


SET LED DISPLAY TO WAIT STATE 


GET STATUS REGISTER 


IF THE BOOT/SELF TEST SWITCH = 10 


TKEN 


* SET STATE FIELD OF STATUS REG. TO 
QBUS CONTROLLED TEST STATE 


* * ELSE 

* * © set STATE FIELD OF STATUS REG. TO WAIT STATE 
* * END IF 

* * ® WRITE STATUS REGISTER DATA 

* END UATIL 


END WATTST 


06 


( 
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QCOMIN - Q@ BUS COMMAND INTERP. 


CEQVAN BWN 


Neo Ne We Neo Ne Se Re No Ne Ne Ne Ne Ne Ne Ne Ne Ne NO Ne we Ne NO ws Ne SE Qe Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne 


-SBTTL QCOMEN - Q BUS COMMAND INTERP. 
eENABLE GBL,LC 
Module nage: QCOMIN - @ BUS COMMAND LNTERPRITOR 


System: KXTLI-CA Native Firmware 


Functional Description: 
This module decodes the Q bus commands received through the command 
tegister of the dual port RAM. Once a valid command is recognised 
the appropriate routine is called. If the command received is a test 
Command the test command decode routine (DECTST) is jumped to. 
Input Parameters? 
NOWF F f i 
Output Parameters 
NONF 
Data Structures Used 
1. LOP COMMAND REGISTER 
2. iLOP STATUS REGISTER 
Routines Used 
1. REINIT (JUMP) 
2. ODECTST (JMP) 


3. WAITST (JMP) 


T6 
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167460 


167460 


167 466 
167474 


cone nhuwnre 


11 167476 
13 167504 
15 167510 
17 167512 
19 167512 
20 167520 
23 167522 
25 167524 


27 167524 
28 167532 


32 167534 
33 167542 


35 167544 
36 167552 


39 167554 


41 167560 
42 167566 


45 167570 
46 167576 
47 167600 
4& 167604 
49 167610 
SO 167614 


52 167616 
53 167616 
54 167624 
55 167626 


57 167626 


042737 
032737 
001406 
052737 
005037 


000002 


032737 
001401 


000002 


032737 
001147 


022737 
001006 


032737 
001002 


000167 


022737 
001024 


022737 
103407 
013700 
042700 
022700 
101004 


022737 
001005 


042737 


INTERP. 


140000 


000100 


100900 


175000 


000200 


100000 


000010 


000100 


001652 


000004 


000006 


177522 
177417 
000160 


000010 


000100 


MACRO V0S5S.00 


175002 
175002 


175002 


175002 


175000 


175000 


175002 


175000 


175006 


175006 


177520 


QCOMIN:: 


QC70: 


Qc100: 


Qc1l20: 


Qciso: 


00:51 


BIC 
BIT 
BEQ 
WITS 
CLR 


RTI 


BIT 
BEQ 


RTI 


BIT 
BNE 


cue 
BNE 


BIT 
BNE 


JMP 


CMP 
BNE 


CMP 
BLO 
HOV 
BIC 
CMP 
BHI 


cmp 
BNE 


BIC 
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3* PROCEDURE Q BUS COMMAND INTERPRETER 


7* * CLEAR COMMAND ERROR AND DMA LOAD ERROR 
BITS OF STATUS REGISTER 


a 
A<KXSCME & KXSDMED,Q#KW.STA 
7* * TF IN SERIAL ODT MODE 
AKXSSOF, QAKW.ASTA 
Qcso 


wee 


* * THEN 
* 


HKXSCME, QAKW.LSTA 
7* * * CLEAR COMMAND REGISTER 
@RK@.CMD 
7* * * RETURN FORM INTERRUPT 
7 (NON STRUCTURED EXIT) 
7* * FND IF 


7* * ITF QODT FLAG OF STATUS RFGISTER 
AKXSQOF, G#KW.STA 
Qc70 
3* * THEN 
3* * * UNBLOCK QODT WAIT FOR COMMAND 
7(NON STRUCTURED EXIT) 


F 3* * END/IF 1 
7* * IF TEST/COMMAND BIT = 0 
#81715, RAXW.CMD 
acsoo 
3* * THEN 
7* * * CASE COMMAND 
7* * * WHEN Q BUS ODT 
RKXSODC, @#KW.CMD 
aci90 
;* * * AWD STATUS REGISTER SERIAL ODT FLAG 
AKXSSOF, QAKW.STA 
ac100 
7* * * * ENTER ODT Q BUS ODT MODE 
; (NON STRUCTURED JUMP TO Q BUS NDT MONITOR) 
Qo0TM 
3* * * WHEN RE-INITIALIZE 
HKXSINC, AHKW.CMD 
ac 200 
7* * * AND DPR REGISTER 3 = 0 THROUGH 6 AND ID 
3 SWITCH < 7 
#6, QgKW.SC3 
aci20 
@AKW.CSB, RO 
#~CCKMSSHS>,RO 
#<7*16.>,P0 
aciso 
7* * * OR DPR REGISTER 3 = 8 
#8. QRKW.SC3 
ac200 


7* * * * DISABLE OUAL PORT PAM 
ARXSDFN, @AKW.CSA 


* * SET COMMAND ERROR BIT OF STATUS REGISTER 


Z6 


{ ( 
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58 7* * * * RE~INITIALIZFE 

$9 3, (NON STRUCTURED JUMP TO POWERUP MODULE RE-INITIALIZE 
60 167634 000167 003156 JMP RFEINIT 

61 7* * * WHEN DMA LOAD 

62 167640 022737 000002 175000 Qc200: CMP #KXSDMC, QHKW.CMD 

63 167646 001004 BNE Qc300 

64 7* * * * REMOVE RETURN ADDR. AND PS FROM STACK 
65 167650 062706 000004 ado #4,SP 

66 7* * * * PERFORM OMA TRANSFER 

67 , (NON STRUCTURED JUMP TO DMA LOADER MODULE) 
68 167654 000167 001152 JMP DMALD 

69 7* * * WHEN TRAP COMMAND 

, 70 167660 022737 000001 175000 QC300: CMP #EXSTRC, @HKW.CMD 

71 167666 001023 bNE Qc400 

72 7* * * * TF PC VALUE IN DPR REGISTER 2 IS EVEN 
73 167670 032737 000001 175004 BIT #BITO, @FKW.SC2 

74 167676 001016 BNE Qc 380 

wi) 3* * * * THEN 

76 2* * * * * SET LEDS TO NON NATIVE CODE STATE 
77 167700 012700 000000 MOY #NNCED,RO 

78 167704 012701 167714 MOV #€9C350,R1 

79 167710 000167 177266 JMP SETLQJ f : 

80 167714 Qc350: 

81 7* * 8 * * SET STATUS REGISTER NON NATIVE CODE STATE 
82 167714 042737 000007 175002 BIC HKMSSTF, Q@AKW.STA 

83 167722 052737 000007 175002 BIS HKESNNC, @RKW.STA 

84 3* * * * * EMULATE TRAP AT ADDRESS 

85 ; PER DUAL PORT REGISTER 2 

86 3 SET PSW PER DUAL PORT REGISTER 3 
87 3 CNON STRUCTURED EXIT) 

88 167730 000167 177432 JMP TRAPX 

99 sa * & END IF 

90 167734 000442 Qc380: BR ac4s50 

91 7* * * WHEN SHOW STATUS COMMAND 

92 167736 Qc400: 

93 167736 022767 000020 005034 CMP HKXSSHC,KW.CMD 

94 167744 001027 BNE QC447 

95 7* * * * PLACE BOOT SWITCH AND MAP SWITCH 

96 3 VALUES TO DPR REGISTER 3 

97 167746 113737 177522 175006 MOVB @AKL.CSB,Q9KL.SC3 

98 ,* * * * CLEAR ALL NOW RELATED BITS 

99 167754 042737 177401 175006 BIC H“CCKMSMAP € KMSSWS>,Q#KW.SC3 

100 7* * * * TF USER SOCKETS MAPPED LOW 
101 167762 032737 000010 177522 BIT #KXSMP2, Q@#KL.CSB 

102 167770 001402 BEQ Qc420 
103 7* * * * THEN 
104 3* * * * * TEST FOR RAM AT O 
105 167772 005000 CLR RO 
106 167774 000402 BR Qc440 
107 a* * ® * ELSE 

108 167776 QC420: 
109 a* * * * * TEST FOR RAM AT 100000 
110 167776 012700 100000 Mny #100000,R0 
111 7* * * * END IF 
112 170002 Qc440: ‘ 
113 7* * * * TF RAM PRESENT 


114 170002 011001 MOV (RO),RL 


€6 


KXTNF - KXT11CA Native 
QCOMIN - Q BUS 


115 
116 
117 


170004 
170008 

70010 
170012 
170014 


170022 
110022 


170024 
170024 
170032 
170034 
170040 
170042 
170042 


170050 
170050 


170052 
170052 
170056 
170056 
170062 
170066 


COMMAND 
b05110 
020110 
901404 
010110 


052737 
boo 412 
022737 
bo1003 
05037 
000002 


052737 


3900402 


000167 


062706 


005037 
000167 


en 


INTERP. 


000001 


000040 


175000 


100000 


000014 


000004 
175000 
177310 


MACRO ¥05.00 


175006 


175000 


175002 


ac44s: 


QC447: 


ar4so: 


Qc4703 


acsoos 


Qc600? 


00:51 


COM 
CMP 
BEQ 


MOV 
BIS 


BR 

CMP 
BNE 
CLR 
rtt 


BIS 


BR 


JuP 


abo 


CLR 
IMP 


* © THEN 


* ® # & RESTORE LOCATION 


* * © SET PAM PRESENT BIT DF DPR REG. 3 
* * END IF 


* WHEN NOP COMMAND 


3* * & * CLEAR COMMAND REGISTER 


y* * * * RETURN FROM INTERRUPT 


* ELSE (BAD COMMAND) 


;* * * * SET COMMAND ERROR BIT OF STATUS REGISTER 


* END CASE 


ELSE (TEST/COMMAND BIT = 1) 

* DECUDE TEST COMMAND (NON-STRUCTURED JUMP TO DECTST) 
END TF 

REMOVE RETURN ADDRESS AND PSwW FROM STACK 

CLEAR COMMAMD REGISTER 


ENTER WAIT STATE (NON STRUCTURED EXIT) 


Page 68-2 
CRO) 
R1,(R0) 
9c445 
3* * 
3* 
R1,(R0) 
y* * 
HBITO, @AKW. SC3 
3* * 
0470 
3* * 
AKASNOP, QAKRW.CMD 
ac4so 
Hew .CMD 
7 CWON STRUCTURED Ex!t) 
s * 
, 
, 
UKXSCME, @AKWOSTA 
t 3* * 
océ60o 
3* * 
3* * 
DECTST 
3* « 
3* * 
#4,SP 
3* * 
QaKW.CMD 
3* *® 
WAITST 


END OQ BUS COMMAND INTERPRETER 
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DFECTST - DECODE 


OOnNnnawnre 
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eS3TTL DECTST ~ DECODE AND DISPATCH QBUS SELF TEST REQUESTS 
eENABL GBL 


MODULE NAME: NECTST - DECNDF AND DISPATCH QHUS SELF TEST REQUESTS 


FUNCTIONAL DESCRIPTION: 


THIS MODULE DECODES THE QRUS SELF TEST REQUESTS AND DISPATCHES TO THE 
APPROPRIATE SELF TEST AODULE. ON RETURN FROM THE SELF TEST MODULE, 
DECTST UPDATES THF LED DISPLAY, UPDATES THE ACCUMULATED ERROR WORD, 
AND PERFORMS ThE ACKNOWLCOGFEMENT PURTION OF THE PROTOCOL TO NOTIFY THE 
ARBITER OF COMPLETION. 


INPUTS: 
TPR O CONTAINS THE SELF TEST REQUEST CODE. 
TPR 3 CONTAINS AN OPTIONAL CALLING PARAMETER, IF ANY. 


CALLING SEQUENCFs 
A SPECIAL CASE JMP TO DECTST FROM QCOMIN. 


OUTPUTS: 

TPR O IS CLEAR. 

TPR 1 IS THE SAME AS WHEN CALLED UNLESS DECTST SETS THE COMMAND ERROR 
BIT, BIT 15. IF THE bOOT SWITCH SELECTION IS 10 (QB0S 
CONTROLLED TEST), THE STATE FIELO IS SET TO “WAITING FOR 
QeQUS TEST COMMAND". ELSF, THE STATE FIELD IS SET TO “WAITING 
FOR QAUS COMMAND". 

TPR 2 HAS ITS APPROPRIATE TEST BIT CLEARED IF NO ERROR OCCURRED 
AND SET IF AN ERROR OCCURRED. TPR 2 IS THE ACCUMULATED SELF 
TEST RESULTS. 

IF TPR 2°S APPROPRIATE ERROR RIT IS SET, TPR 3 CONTAINS THE TEST CODE 
IN BITS <15:12> AND THE DISCRETE ERROR CUDE IN BITS <11:00>. 


IF AN EPROR OCCURRED, THE LEDS ARE SPNATED WITH A CALL TO TNNER®. 


ROUTINES USED: 
SPR5SSU, TWNERR, & THE VARTONS SELF TEST ROUTINES 


OTHER NOTES AND COMNENTS: 


1. THE ARBITER IS RESPONSTBLE FOR CLEARING THE ACCUMULATED VALUE IN 
TPR 2. 


3. ALL REGISTERS ARE USFABLE WITHNUT RESTORATION. 
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170072 
170072 
170076 
170102 
170102 
170106 
170110 
170112 
170116 
10 170122 
11 170124 
12 170130 
13 170132 


WOONVAWM PWN 


15 170136 
16 170140 
17 170140 
18 170144 
19 170150 
20 170152 
21 170156 


23 170160 
24 170164 
25 170170 
26 170172 
27 170174 
28 170176 
29 170202 
30 170204 
31 170206 


33 170214 
34 170216 


36 170224 


40 170232 
4t 170234 
42 170240 
43 170242 
44 170244 
45 170250 


47 170252 
48 170254 
49 170256 
50 170260 
51 170264 


53 170266 
55 170270 


56 170274 
57 170276 


Native Firmware MACRO V05.00 


Oo:SL 


AND DISPATCA QBUS SELF TEST REQUESTS 


012700 
000137 


012700 
005710 
001005 
013700 
052700 
000 465 
021037 
001403 
062700 


000763 


013746 
013746 
012046 
042716 
012046 


013746 
013746 
005001 
105720 
001402 
013701 
105720 
001404 
052737 


000403 
042737 


052737 


004730 
012637 
005700 
001406 
010037 
012601 


004736 
052616 
000404 
012637 
005726 


042616 
012637 


012600 
042700 


170102 
173706 
170354 
175002 
100000 
175000 


000010 


175002 
175004 
190000 


175006 
177524 


175006 


000040 


000040 
010000 


177824 


175006 


175006 


175004 
000007 


177520 


177820 
175002 


DECTST:: 


10$: 


15$: 


20$: 


25$3 
30$: 


35$3 


40$: 
45$s 


MOV 
JP 


40V 
TST 
BNE 
MOV 
bis 
BR 

cmp 
BEQ 
ADD 


BR 


MOV 
MOV 
aOV 
BIC 
aOV 


“ov 
MOV 
CLR 
TSTB 
BFQ 
4OY 
TSTB 
BEQ 
bIS 


BIC 


Page 70 


#35,R0 
RHSPRSSU 


HSTSTAB,RO 
(RO) 

10$ 
@AKW.STA,RO 
AK XSCME,RO 
45s 

CRC), AgKW. CMD 
15$ 
#STSENL, RO 


9$ 


@HKW.STA,- (SP) 
@RKH.SC2,-(CSP) 
(RO)+,-CSP) 
#BiT1S, (SP) 
(RO)+,-(SP) 


QAKW..SC3,-(SP) 
@P#KW.CSC,~(SP) 
RI 

(RO)+ 

20$ 
@fkw.SC3,R1 
(20)+ 

25$ 


7SceT UP A RETURN ADDRESS FROM SPRSSU. 
7GU SET UP RS AND A DEFAULT STACK FOINTER. 


sFOENT TO THE SELF TEST DISPATCH TABLE. 

ZANE WE AT THE FND OF THE TABLE? 

7NO. 

7YES, GET TPR 1. 

7SET THE COMMAND ERROR BIT IW THE SAVED TPR 1. 
7GO HANPLE THE REST OF UPDATING TPR 1 & TPR 0. 
3NO, OUFS THE TABLE ENTPY MATCH TPR 0? 

7YES. 

7NO, ADD THE LENGTH OF A TABLE ENTRY TO THE 

7 POINTER. 

7GO TRY THE NEXT ENTRY IN THE TABLE. 

3We HAVE FOUND A VALID COMMAND, SO SAVE 

7TPR 1 (TPE STATUS REGISTER), 

7TPP 2, 

7THE COMMAND C@ITH BIT 15 CLEARED), 


THE FRROR CONDITION ROUTINE “’S ADDRESS ON 

;THE STACK, 

7TPR 3, AND : 

;THE LEDS. 

;CLEAR R1 TO DEFAULT TO NO PARAMETER IN TPR 3. 
;NOW, IS THERE A PARAMETER IN TPR 37 

;NO, R1 HAS ALREADY BEEN CLEARED. 

7Y&S, PUT THE PARAMETER IN R1. 

31S THE TEST ROUTINE IN OVERLAY 07 

7 YES. 


AKXSDPE,@A@KW.CSA 3;NO, IT°S IW OVERLAY 1, SO ENABLE THE 


30$ 


OVERLAY 1 MAP. 


HRXSDPE,@#KW.CSA 7IT°S IN OVERLAY 0, SO DISABLE THE 


7OVERLAY 1 MAP. 


RKXSNXF,Q#KW.STR ZENABLE C-B8IT SETTING ON REFERENCES TO 


PC, Q(20 D+ 
(SP)+,@aKW.CSC 
RO 


35$ 
RO, @gkKW.SC3 
(SP)+,R1 


PC,Q(SP)+ 
(SF)+, (SP) 

40$ 

(SP)+, a#KW.SC3 
(SP)+ 


(SP)+, (SP) 
(SP)+#,@#KW.SC2 


(SP)+,R0 
HEMSSTF,RO 


Z NON-EXISTENT MEMORY (RATHER THAN A TRAP THRU 
24). KXSNXF WILL BE RESTORED WHEN TPR 1 IS 

3 RESTORED. 

;CALL THE TEST ROUTINE VEA THE “VECTOR. 
¢RESTORF THE LEDS. 

3WAS AN ERROR DETECTED? 

7 NO. 

sYES, SET TPR 3 FOR THIS ERROR. 

zPUT THE VALUE OF TPR 3, WHEN CALLED, IN R1 
7CIN CASE THE LED HANDLING ROUTINE NEEDS IT). 
3YES, GO TO THE LED UPDATING ROUTINE. 

sSET TRE TEST’S ERROR BIT IN THE SAVED TPR 2. 
7GO FINISH OP TPR 2, 1, AND O UPDATING. 
ZRESTORE TPR 3. 

;FLUSH THE FRROR HANDLER ADDRESS OFF THE 
7STACK. 

7CLEAR THE TEST’S ERROR BIT IN THE SAVED 

7TPR 2. 

;STORF THE RESULT IN TPR 2. 

+GET THE SAVED TPR 1. 

7CLEAR THF SAVED STATE FIELD. 


( ( 
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58 170302 0213701 177522 MOV @aKw.CSB,R1 7GET THE BOOT SWITCH SETTING FROM KXTCSPB BITS 
59 74 70 7. 
60 170306 042701 177417 BIC R°CCKMSSWS>,R1 = ZISNLATE THE SWITCH SETTING BITS. 
61 170312 022701 000240 CMP #10.°20,R1 71S THE SWITCH SETTING FOR "QRUS CONTROLLED 
62 ' 2 TESTS"? 
63 170316 001003 BNE 47$ 7"0. 
64 170320 052700 000002 BIS #KPSQTS,RO YES, SFT THE STATE TO “QBUS CONTROLLED TEST 
65 7STATE". 
66 170324 000402 BR 50$ 
67 170326 052700 000004 47S: BIS #KESadST,RO 7SET THE STATE TO “WAITING FOR Q8U0S COMMAND". 
68 170332 010037 175002 50$: MOV kO,QEKW.STA ZRESTORE THE STATUS REGISTER. 
69 170336 005037 175000 CLR @aKw.CMC sCLEAR THF COMMAND REGISTER, TPR 0. 
; 70 170342 052737 000100 177530 BIS #EXSDEN,@AKW.CSD ;RE-FNABLE THE TWO PORT RAM (SOMETIMES IT°S 
w By 7NEEDED, SOMETIMES IT°S NCT, BUT DO IT 
72 7 ALWAYS). 
73°170350 000137 167402 JMP RAWAITST 760 TO THE WAIT STATE AND WAIT FOR THE NEXT 
74 7QB0S COMMAND. 
15 
16 sSTSTAB, THE SELF TEST DISPATCH TABLE, DEFINES THE LEGAL SELF TEST CODES, THE 
11 ZEXESTENCE OF A CALLING PARAMETER IN TPR 32, THE "ROM PAGE" CONTAINING THE TEST 
718 2CODE, AND THE ADDRESS OF THE CODE. 
19 3 1 a i 
80 ; «WORD TPR O VALUE OR 0 yTPR O VALUE IF LEGAL DISPATCH CODE & 
81 3 70 IF END OF LIST (THUS IMPLYING 
82 3 7COMMAND ERROR) 
63 3 
: io 84 3 eWORD TNNERR Z ADDRESS OF ROUTINE THAT HANDLES LED 
< a 85 3 s UPDATING IF AN ERROR IS INDICATED. 
86 3 
87 H «BYTE 0 OP NON-0 ZNON-O0 IMPLIES THAT A CALLING 
88 3 7PARAMETER IS IW TPR 3. 0 
89 3 7 IMPLIES NO PARAMETER IN TPR 3. 
90 3 
91 ; BYTE Oo oR NOWN-0 3NUN-O IMPLIES THAT THE TEST ROUTINE 
92 3 31S IN THE HIGH OVERLAY, OVERLAY 1, OF 
93 3 ZROM, THUS [MPLYING THAT KXTCSRA 
94 3 781T 5 MUST BE 1 TO MAP THE CODE 
95 3 370 THE 160000 BASE ADDRESS. 0 
96 3 zs IMPLIES THAT THE TEST ROUTINE IS 
97 3 3 IN THE LOW OVERLAY, OVERLAY 0, 
98 3 7OF ROM, THOS KXTCSRA BIT OS MUST 
99 3 7BE 0 TO MAP THE CODE TO THE 
100 ? 7160000 BASE ADDRESS. 
101 ; 
102 ; -WOPD ADDRESS zTHE ADDRESS OF THE ROUTINE’S “WECTOR" 
103 3 3IN THE FIRST 32 (DFCIMAL) BYTES OF 
104 3 7THE ROM OVERLAY. 
105 3 
106 170354 STSTAB: 
107 sCSR TEST 
106 170354 100001 ~ WORD KX$TO1 3 TPR O VALUE 
109 170356 170506 -WORD TLERK ,LED UPDATING ROUTINE ON ERROR 
110 170360 000 BYTE 0 7NO INPUT PARAMETER 
111 170361 000 «BYTE 0 7IN ROM OVERLAY O 
112 170362 160004 -WOPD Tt 7VECTOR ADDRESS 
113 


114 000010 STSENL = o-STSTAB ;DEPINE THE TABLE ENTRY LENGTH 


L6 


KXTNF - KXTLICA Native Firmaware HACRO ¥05.00 00:51 Fage 70-2 
DECTST - DECODE AND DISPATCH QBUS SFLF TEST REQUESTS 


115 

116 ZRAM TEST 

117 170364 100002 2WORD KX$T02 7TRR 9 VALUE 

118 170366 170546 «WORD T2ERR 7LED UPDATING ROUTINE ON ERROR 
119 170370 000 «BYTE 0 3NO INPUT PARAMETER 

120 170371 000 «BYTE 0 7 IN ROM OVERLAY 0 

121 170372 160010 WORD T2 sVECTOR ADDRESS 

122 7ROM TEST 

123 170374 100004 - WORD KX$T03 7TPR O VALUE 

124 170376 170576 -WORD T3ERR 7LEC UPDATING ROUTINE OW ERROR 
125 170400 001 BYTE 1 7 TPR 3 CONTAINS PARAMETER 

126 170401 000 «BYTE 0 318 ROM OVERLAY 0 

127 170402 160014 «WORD T3 sVECTOR ADDRESS 

128 7CPU TEST 

129 170404 100010 WORD KX$T04 7TPR O VALUE 

130 170406 170642 - WORD T4ERR 7LED UPDATING ROUTINE GN ERROR 
131 170410 000 - BYTE 0 7NO INPUT PARAMETER 

132 170411 000 BYTE 0) ZIN ROM OVERLAY 0 

133 170412 169020 ~ WORD T4 sVECTOR ADDRESS 

134 7BEVENT TEST 

135 170414 100020 : -WORD KX$TOS 7TPR O VALUE 

136 170416 170650 WORD TSERR 7LED UPDATING ROUTINE ON ERROR 
137 170420 000 BYTE 0 ; NO INPUT PAKAMETER 

138 170421 009 BYTE 0 71N ROM OVERLAY 0 

139 170422 160024 «WORD TS 7VECTOR ADDRESS 

140 7SLU 1 TEST 

141 170424 100040 -WORD KXST06 7TPR O VALUE 

142 170426 170656 - WORD T6ERR 7LED UPDATING ROUTINE ON ERROR 
143 170430 000 «BYTE 0 7NO INPUT PARAMETER 

144 170431 000 BYTE 0 3IN KOM OVERLAY 0 

145 170432 160030 WORD T6 F sVECTOR ADDRESS 

146 7SLU 2 Test 

147 170434 100100 «WORD KX$TO7 3TPR 0 VALUE 

148 170436 170664 WORD TTERR sLED UPDATING ROUTINE ON ERROR 
149 170440 001 BYTE 1 7TPR 3 CONTAINS PARAMETER, CHANNEL A / 
150 sCHANNEL B TEST SELECTION 

151 170441. 000 BYTE 0 : 7EN ROM OVERLAY 0 

152 170442 160034 «WORD TT 7VECTOR ADDRESS 

153 7P10 TEST 

154 170444 100200 WORD Kx$T10 7TPR O VALUE 

155 170446 170720 «WORD TIOERR 7LED OPDATING ROUTINE UN ERROR 
156 170450 009 «BYTE 0 3NOG INPOT PARAMETER 

157 170451 001 «BYTE 1 7IN ROM OVERLAY 1 

158 170452 160000 «WORD 710 7VECTOR ADDRESS 

159 7DMA TEST 

160 170454 100400 WORD KXS$T11 3TPR O VALUE 

161 170456 179726 «WORD TLLERR 7LED UPDATING ROUTINE ON FRROR 
162 170460 001 BYTE 1 7 TPR 3 CONTAINS PARAMETER, BITS 
163 3<21306> OF A USEABLE QB8US DMA BUFFER 
164 170461 001 BYTE 1 71N ROM OVERLAY 1 

165 170462 160004 «WORD Tl 

166 7QIR TEST 

167 170464 101000 -KORD KX$T12 ¢TPR O VALUE 

168 170466 170734 «WORD TL2FRR 7LED UFDATING ROUTINE ON ERROR 
169 170470 001 «BYTE 1 7TPR 3 CONTAINS PARAMETER, THE QBUS 
170 FINTLRRUPT VECTOR ADDRESS 


171 170471 001 «BYTE 1 7 FN ROM OVERLAY 1 


86 


( ( 
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172 170472 160010 -WwORD 712 ;VECTOR ADDRESS 

173 pTwO PORT RAM TEST 

174 170474 102000 - WORD KXST13 3;TPR O VALUE 

175 170476 170742 ~WOPD T13ERR ;LED UPDATING ROUTINE ON ERROR 
176 170500 000 «BYTE 0 jNO INPUT PARAMETFR 

177 170501 001 BYTE 1 71N ROM OVERLAY 1 

178 170502 160014 - WORD 713 ;VECTOR ADDRESS 

179 3END OF TABLE 

180 170504 000000 - WORD 0 31F NO MATCH, THEN CUMMAND SRROR. 
181 
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TWNERR - UPDATE LENS AFTER SELFTEST NN 


WOAIANAWN 


Ne Se Re NO Ne Be Ne Re Se We Ne Se Ne Ne Ne Wa No NO Ne Ne Se we Ne Ne Se Se we Se Ne Ne Ne Ne Se Ne Se Re Ne Ne NO Ne Ne Ne Ne 


INPUTS: 
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-SBTTL TNNERR - UPDATE LEDS AFTER SELFTEST NN 
-ENABL GBL 


MMDULE NAME? TNNERR - UPDATE LEDS AFTER SELF TEST NN 


FUNCTIONAL DESCRIPTION: 


TIERR THROUGH TI3ERR HANDLE SETTING THE LEDS DEPENDING ON THE ERROR 
CODE RETURNED IN RO BY A SELF-TFST ROUTINE. EACH TEST HAS A SET OF 
BITS GIVING “SIGNIFICANT” ERROR CONDITIONS. “INSIGNIFICANT” ERROR 
CONDITIONS ARE SUCH ERROk CODES AS “ROM MAPPED LOW SO INTERRUPT 
TESTS wERE NOT EVEN TRIED". AFTFR DECIDING ON AN LED VALUE, THE 
ROUTINE CALLS SFETLED TO SET THE VALUE. SETLED PRIORITIZES THE LED 
SETTINGS SUCH THAT A NON-FATAL CUDe WILL NOT REPLACE A FATAL CODE, 
FOR EXAMPLE. 


i 
RO CONTAINS THE TEST°S DISCPETE EPROR CODE. 
R1 CONTAINS THE VALUE IN R1 WHEN THE SELFTEST ROUTINE WAS CALLED. THIS 
VALUE IS OPTIONALLY USED BY TNNERR. 


CALLING SEQUENCE: 


JSR PC, TNNEPR 


OUTPUTS: 


THE LEDS AKE UPDATED VIA A CALL TO SETLED. 


RO CONTAINS 0 IF NO SIGNIFICANT ERROR OCCURRED. RO CONTAINS TRE LED 
VALUE USEN IN THE CALL TO SETLED IF A SIGNIFICANT ERROR OCCURRED, 


NOTES A SIGNIFICANT ERROR IS AN ERROR THAT RESULTS IN A REQUEST TO 
UPDATE THE LEDS. WHEN A SELFTEST CAN NOT RE RUN (TYPICALLY BECAUSE ROM 
IS MAPPED LOW), THE RESULTING ERROR IS NUT SIGNIFICANT AND, THEREFORE, 
THERE 1S NO PEQUEST TO UPDATE THE LFOS. 


ROUTINES USED: 


SETLED 


REGISTERS CHANGED: 


RO,R2 


0OT 
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1 ;THE CSR TEST, TEST 1, IS A SPECIAL CASE S3ECAUNSE WE MUST DIFFERENTIATE BETWEEN 
2 : ;THE FATAL NON-STANDALONE TPR ERROR AND THE OTHER NON-FATAL ERRORS. 

3.170506 032700 000004 PLERRs: BIT #4,R0 31S THERE A TPR ERROR? 

4 170512 001407 BEQ TIERRI NO. 

5 170514 032737 000340 177524 BIT #340, QNKe.CSC 7YES, BUT ARE WE IN STANDALONE MODE (1. E. 

6 ;WITH ID FQUAL TO 0 OP 1)? NOTE: THE 340 MASK 
7 71S A SUBSET OF THE KMSIDS DEFINITON. IF THE 
8 ;LOCATION GF KMS{DS CHANGES, THE 340 MUST BE 
9 7 CHANGED. 

10 170522 001406 8cQ TIERR2 7YES, SO YT°S A NON-FATAL ERROR. 

11 170524 012700 000017 MOV #FERRD,RO 7NQ, WE ARE IN NON-STANDALOWE MODE SO IT’S A 
12 7FATAL ERROR. 

13 170530 000511 BR TNNCML 

14 170532 032700 000373 TIERR1: BIT #373,R0 zARE THERE OTAER CSR ERPORS? 

15 170536 001511 BEQ TNNINX 7NG. 

16 170540 012700 000010 é TIERR2: MOV ANFER®D, RO 7YES, SET UP THE NON-FATAL LED OISPLAY. 

17 170544 000503 BR TNNCML 

18 , 

19 ;ThE RAM TEST, TEST 2, IS A SPECIAL CASE BECAUSE WE MUST DIFFERENTIATE BETWEEN 
20 ZFATAL NATEVE RAM ERRORS AND NON-FATAL OSEkK RAM ERRORS. 

21 170546 032700 000037 T2ERR:: sIT #37,R0 3\KE THERE NATIVE RAM ERROKS? 

22 170552 001403 . BEQ T2ERR1 70. ; 

23°170554 012700 000017 HOV HTERRDy RO sYES, SET UP FATAL LED DISPLAY. 

24 170560 000475 uBR TNNCM1 

25 170562 032700 001749 T2ERR1:. 3IT #1740,20 ZAK THERE USER RAM ERRORS? 

26 170566 001475 HEQ TNNINX 7 NO. 

27 170570 012700 000011 aov #UROMOD, RO 3YES, SET UP NON-FATAL LED DISPLAY. 

28 170574 000467 BR TNNCML 

29 3 : 

30 ;THE ROM TEST, TEST 3, ERROR HANDLING IS A SPECIAL CASE BECAUSE THERE ARE 

31 : 73 POSSIBLE LED SETTINGS THAT MAY RFSULT. 

32 170576 032700 000003 TIEPR:: BIT 43,20 ZARE THERE NATIVE KOM ERRORS? 

33 170602 001403 BEG T3ERRI 7NU. . 

34 170604 012700 000017 HOV AFERRD,RO 3YES. 

35 170610 000461 BR TNNCM1 

36 170612 032700 000004 T3ERR1: oIT #4,R0 : 31S THERE A LOW BYTE USER KOM ~£RROK? 

37: 170616 001403 JFQ TIERRZ 7NO. 

38 170620 012700 000011 MoV #0ROMOD, RO 7Vese 

39 170624 000453 BR TNACHKL 

40 170626 032700 000010 TIERR2: BIT #10,R0 | 31S THERE A HIGH BYTE USER ROM ERROR? 

41 170632 0014523 BEQ TNNINX 750. 

42 170634 012700 000012 MOV #UROM1D,RO YES. 

43 170640 000445 BR TNNCM] 

44 170642 012702 170766 T4ERR:: MOV HT4ETR,P2 7S ABOVE FOR THe CPU TEST. 

45 170646 000437 BR TNNCOM 

46 170650 012702 170772 TSERR3: MOV HTSETR,R2 74S ABOVE FOR THE BEVFNT TEST. 

47 170654 000434 BP TNNCOM 

48 170656 012702 170776 THERR:s MOV ATOFTB, 92 ZAS ABOVE FOR THE DLART TEST. 

49 170662 000431 BR TNNCOM 

50 ; 

$1 sTHE 2ND SEREAL LINS UNIT TEST, TFST 7, IS A CODED SPFCIAL CASE TO HANDLE 

52 ‘ 7CHANNEL A / CHANNEL § LEN SETTINGS. 

53 170664 005701 TIERR:: TST R1 7DID WE DM THE “sOTH CHANNELS GO/NO GO" TEST? 
54 170666 001403 BFEQ TTERKI 2YES, USE CHANNEL A°S LED SETTING. 

55 170670 032701 000001 61T #BITO,R1 7NO, DID We SELFTEST ONLY CHANNEL A? 

56 170674 001403 BEQ TTERR2 37NO. 


57 170676 012702 171002 TTERRL: MOV HTTAETB,R2~ 7YES. 


TOT 
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56 
59 
60 
61 
62 
63 
64 
65 
66 
67 


170702 
170704 
170710 
170712 
170716 
170729 
170720 
170724 
170726 
170726 
170732 
170734 
170734 
170740 
170742 
170742 


170746 


170750 
170752 


170754 
170760 


170762 
170764 


170766 
170772 
170776 
171002 


171006 


171012 
171016 
171022 
171026 


000421 
032701 
001424 
012702 
000413 


012702 
000410 


012702 
000405 


012702 
000402 


012702 


032200 


001404 
011200 


004737 
000401 


005000 
000207 


007777 
000016 
000176 
007476 


007776 


000276 
000074 
000172 
007767 


000002 
171006 


171012 


171016 


171022 


171926 


167200 


000017 
000010 
000013 
000014 


000015 


000016 
000010 
000010 
000017 


TTERR2: 


TIGERRS: 


TIZERR: 


00351 


MOV 
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TANCOM 
#BITL,RI 
TNNINX 
#TTBETG,K2 
TNNCOM 


#TLOETB,R2 
TNNCOM 


ATILETB,R2 
TNNCOM 


#TLZETB,R2 
TNNCOM 


ATIZETB,R2 


;DID WE SELFTEST ONLY CHANNEL B? 
3NU. 
;YES. 


ZAS AROVE FOR THE PIO CHIP TEST. 


7AS ASOVE FOR THE OMA CHIP TEST. 


74S ABOVE FOR THE QIR TEST. 


¢AS ABOVE FOR THE TPR TEST. 


ca 
;TNNCOM [TS THE COMMON ENTRY TO USE WhEN R?2 POINTS TO A TABLE ENTRY OF 
sSIGNIFICANT FRROR BITS FOLLOWED BY LED VALIE. 


TNNCOM: 


; 
7 THNCM1 
TNNCHI: 


; 

7 TNNINX 
TNNENK: 
TNAXIT: 


ZARE ANY GF THE “SIGNIFICANT ERROR BITS 
7SET IN THE RETURNED ERROR CODE? 
sNO, DON'T EVEN TRY TO UPDATE THE LEDS. 


: 
¢ i 


IS THE COMMON ENTPY TO USE WHEN RO CONTAINS AN LED SETTING. 


ZUPDATE TPE LEDS USING SETLFD SO THAT A MORE 
ZIMPORTANT St TTING DOES NOT GET OVERWRITTEN. 


IS THE EXIT WHEN THERE ARF NO SIGNIFICANT ERPORS. 


BIT (RZ)+, 20 
BFQ TNNINX 
MOV (P2),R0 
4 
JSk PC, @#SETLED 
BR TWNXIT 
CLR RO 
RTS PC 


3SHOW THAT NO SIGNIFICANT ERROR OCCURRED. 


ZERROR TABLES GIVING THE “SIGNIFICANT” ERROR SIT SETTINGS AND THE ASSOCIATED 
sLED SETTING FOR THE ERROR. 
7TESTS RETURN NON~ZERO FRROR CODES THAT REALLY MEAN “COULDN°’T RON THE TEST". 
ZTHFRE ARE SEVeRAL TESTS WHERE INTERRUPTS CANNOT 3E TESTED BECAUSE ROM IS IN 


7LOW MEY 


ORY. 


THE SPAPSENESS QF THE BITS IS bECAUSE CERTAIN 


a 
3T1l, 72, & T3 MUST PE SPECLAL CAS®D IN CONE. 


T4kETBs 
TSETBs 
TOETB: 
TTAETRS 


TIBETAS 


TIOETBS 
TLLETBS 
TI2ETBS 
TISETB: 


eWO°D 
WORD 
«WORD 
eWOPD 


«WUPD 


oWOPD 
-WOPD 
-WORD 
~@OPD 


7777, FERRD 
16,NFFRPD 
176,SLLAD 
7476, 5 2ALBD 


7776,S2BLRD 


376,PAPLBD 
74, NFEPPD 
172, NFERKD 
77607,FERRO 


sNOTE: BITS 6 & 7 ARE NOT INCLUDED BECAUSE A 
;CONFIGOKATIGN JUMPER ON THE KXT11-CA SWITCHES 
#TH® DMA CHIP CONNECTION FROM SLU2 CHAN A TO 
7THE PIO CHIP. WHEN THE DMA CHIP IS CONNECTED 
770 TRE P¥O CHIP, BITS 6 & 7 WILL ALWAYS BE 1, 
sEVEN THOUGH NO TRUE ERROR NCCURRED. 
sTHERFFORE, WE DO NOT SET THE LEDS. 

;NOTE: DMA CAND THEREFORE BITS 6 & 7) DOES 
7NUT APPLY TO CHANNEL B. IF THE BITS COME ON 
zWE HAVE A SERIOUS ERROR, SO WE QUGHT TO SET 
sTHE LEAS. 


cot 


: 
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zInput 


a 


System: 
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eSATTL DMALD - DMA LOADER 


«ENABLE LC,GBL 


Module name: DMALD - DMA LOAD 


Functional Description: 


KXT11-CA Native Firmware 


This is the module that contols the loading of the JOP’s application 
from the Q@ bus by the DMA controller. it is used by the Q bus command 
interpreter module on reception of a DMA load command. This module 
expects the data which is to be placed into the chain control registers 
of the DMA controller to be in the dual port registers 2 and 3. 

On completion of the load, this module places the iOP in the 


Wait state. 
Parameters: 


NONE 


Output Parageters 


: 
a 


NONE 


ZDATA STRUCTURES USED 


Ne Ne Ne Se Ne Ne 


Ne 


1) DMA MASTFR MODE REGISTER 


2) DMA COMMAND REGISTER 


3) DMA CHARNEL 0 PEGISTER 
4) NUAL PORT RAM REGISTER 2 AND 3 


5S) 10P STATUS RFGISTER 
6) IOP COMMAKD PEGISTFR 


Routines Used 


1) WAITST (JUMP TO) 


+Global Symbols Defined 
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OMA LOADER 


174442 
174446 
174470 
174454 
174456 
010000 
000002 
004008 


CHNOFO 
CHKSTO 
MMREGA 
CMREGA 
SOREGA 
CAEIT 

FOPBIT 
NACBIT 
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174442 
174446 
174470 
174454 
174456 
10000 


CO ee | 


<a 
4001 


7 0MA 
7 OMA 
7 DMA 
7 DMA 
70MA 


CHALN OFFSET REGISTER ADDRESS OF CHANNEL 0 
CHAIN SEGMFNT/TAG REGISTER ADDRESS OF CHANNEL 0 
MASTER MODE REGISTER ADDRESS 

COMMAND REGISTER ADDRESS 

CHANNEL 0 STATUS REGISTER ADDRESS 


sCHAIN ABORT SIT OF STATUS 


sEND 
NAC 


OF PRUCESS BIT OF STATUS 
Rit OF STATUS 


cot 
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1 +* PROCEDURE DMA LOAL 
2 171032 DMALD?: 
3 7* * SET LEDS TO DMA OISPLAY 
4 171032 012700 00002 MOV HOMAED, RO 
5 171036 012701 171046 MOV ADMASO,R1 
© 171942 009167 176134 JMP SETLDJ 
7 171046 DMASO? 
8 7* * SET DMA MASTER MODE REGISTER TO NO INTERRUPT 
9 171046 112737 000151 174470 MOVB #191, @HHMREGA 
10 ;* * COPY CHAIN DATA TO OMA CHAIN REGISTERS 
11 171054 013737 175004 174442 Mov @HKW.SC2, @HCHNOFO 
12 171062 013737 175006 174446 MOV QAKW.SC3, AHCHNSTO 
13 7* * SET HAPDWARE MASK 
14 171070 112737 000202 174454 MOVB = #202, @HCMREGA 
15 7* *® START CHAIN LOAD CHANNEL 0 
16 171076 112737 000240 174454 MOVB #249, RYCMREGA 
17 3* * DO UNTIL OMA CONTROLLER STOPPED 
18 171104 DMALOO: 
19 7* * * TEST FOK END OF TRANSFER 
20 171104 032737 014962 174456 alt ASCABIT | EOPBIT 1 NACBIT>, @HSOPEGA 
21 171112 001774 BEQ DMA100 
22 3* * END UNTIL 
23 171124 DMA200: ; 
24 1 ¢* * COPY DYA STATUS PEGISTFR CHANNFL 0 
25 ; TO DUAL PORT REGISTER Z 
26 171114 013737 174456 175004 MOV @RSORFGA,@HKW.SC2 
27 ;* * TE NORMAL COMPLETION 
28 171122 032737 010002 174456 BIT HCCABTT 1 EOPSITD, @#SOREGA 
29 171130 001004 BNE 0¥A200 
30 ;* * THEN 
34 7* * * CLEAR DMA ERROR BIT OF DPR 
32 171132 042737 040000 175002 BIC #<KXSDMED, GHKW.STA 
33 171140 000403 BR DMA400 
34 7* * FLSE 
35 171142 DMA300: 
36 ;* * * SET DMA ERROR AND COMMAND ERROR BETS OF DPR 
37 171142 052737 140000 175002 BIS H<KXSCHE § KXSDME>,/QHRW OSTA 
38 3* * END IF 
39 171150 DMA400: 
40 3* * PND IF 
41 171150 DMASO0: 
42 3* * SETUP STACK PUINTER AND RS 
43 171150 012700 171160 MnV #0M2600, RO 
44 171154 000167 002526 oMP SPR5SU 
45 171160 DMA600: 
46 ;* * CLEAR COMMAND REGISTER 
47 171160 005037 175000 CLR @akW.CMD 
48 3* * ENTER WAIT STATE (NON STRUCTURED EXIT) 
49 171164 000167 176212 JMP WALTST 
50 7* END DMA LOADER 


vOT 
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Module 


System 


CONAUM DA WH Pt 


Functi 


-_ 
Le) 
Ne Se Ne No Ne Se we Ne Se NO Ne Ne Ne Ne Ne 


1. 


Output 


Data St 
1. 
2. 
3. 


Routine 


5e 


Global 


w 
a 
Ne Ne Ne Ne So Ne Ne Ne Ne Ne Ne Ne Ne Ne Se No Ne Ne Se Ne Ne Ne Se Ne Ne Ne NO Ne Ne Ne Nee 
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eSBTTL BSUPY - BOOT SUPERVISOR 
ENABLE LC,GBL 


name: RSUPV - BGOT SUPERVISOR 


3 KXTL1-CA Native Firmware 


onal Description: 


This module supervises the boot process. It makes the determination 
of which device the application will be loaded from and transfers 
control to the appropriate routines. 


Input Parameters: 


BOOTFO of FLGWRD 
t 


Parameters 
NONF 
tuctures Used 
LED DISPLAY 
IOP STATUS REGISTER 
TCSRB, bits of BOOTSW 
s Used 
TUSS Boot (TUSBPT) 
Loop back tests (LBTEST) 
Serial ODT monitor (SODTM) 
Set LEDs (SETLED) 
Trap 24 emulator (TRAP24) 
Symbols Vefined 


NONE 


SOT 
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1 3* PROCFDURF POOTSTRAP SUPERVISOR 

2 171170 BSUPVes: 

3 7* * SET SP TO NEFAULT USER STACK 

4 171170 010500 MOV R5,80 

5S 171172 062700 177700 ADD #ADSTKO,RO 

6 171176 010006 “OV RO, SP 

q 7* * CASE BNOT SELECTION 

8 3* * WHFA 0 

9 #* * OR 1 

10 Fe *® OK 2 

11. 171200 022765 000002 177774 CMP #2,S0NTFOCRS) 

12 171206 103414 6LO #S100 

13 7* * * SET LEDS TO NON NATIVE CODE STATE 
14. 171210 012700 000000 MOV HNNTED, RO 

15 171214 004767 175760 CALL SETLFD 

16 3* * * SET STATUS REGISTER TO NON NATIVE 
17 ; CuDE STATE 

18 171220 042737 0900007 175002 BIC HKMSSTF, QHKW.STA 

19 £71226 052737 000007 175002 BIS HRPSNNC, GAKW.STA 

20 7* * * EMULATF TRAP TO 24 (WON STRUCTURED EXIT) 
21 171234 000167 176116 JMP TRAP 24 

22 3* * WHEN 3 

23 171240 022765 0000903 177774 +%5GS100: CMP #3,ROOTFO(E5) LQ ‘ 

24 171246 001014 bNE bS200! 

25 7* * * SET LED TO PRIMARY BOOTSTRAP STATE 
26 171250 012700 000001 MOV #PRIAD,RO : 

27: 171254 004767 175720 CALL SETLED 

28 7* * * SET STATUS kKEGISTER PRIMARY BOOTSTRAP STATE 
29 171269 042737 000007 17500? BIC RKMSSTF,@#KW.STA 

30 171266 052737 000005 175002 BIS #KPSPRS, QEKW.STA 

31 7* * * PERFORM TUS8 PRIMARY BOOTSTRAP (JUMP TO TUSS MODULE) 
32 171274 000167 000434 JMP TUSBOT 

33 7* * WHEN 4 

34.°171300 022765 000004 177774 85200: CMP #4, B0NTFOCRS) 

35 171306 001007 BNE BS300 

36 >* * * DISABLE BREAKS 

37 171310 052737 020000 175002 BIS HKXSBOF, @AKW.STA 

38 3* * * PUSH 0 ADDRESS AND PSW ON STACK 
39 171316 005046 CLR -(SP) 

40 171320 005046 CLR -(SP) 

41 3* * * PeRFORM SERIAL ODT 

42 171322 000167 1733060 JMP SODTM > (NON-STRUCTURED FXIT TO SERIAL ODOT) 

43 7* * WHEN 5 

44 171326 022765 000005 177774 6S300: CMP #5, BOOTFO(RS) 

45 171334 001404 BEQ BS400 

46 * * OR 6 

47 171336 022765 000006 177774 CMP #6,B8G0TFOC(RS) 

43 171344 001002 BNE 3BS500 
49 171346 BS400: 

50 7* * * WAIT FOR COMMAND 

51 171346 000167 176030 JMeP WAITST ;(NON STRUCTURED "XIT) 

52 7* * WHEN 8 

53 171352 BS500: 

$4 172352 022765 000010 177774 cup #R., 3NOTFOC(RS) 

55 171300 001404 HF bS550 

56 z* * OR 9 


57 171362 022765 000011 177774 CMP #9.,300TFOC(RS) 


90T 


( 
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BOOT SUPERVISOR 


171370 
171372 


171372 
17140¢ 


5 171404 


171404 
171412 


171414 
171420 


171429 
171424 


171430 


001005 


042737 
000167 
022765 
001002 
000167 


012709 
004767 


000777 


000040 
172306 


000012 


175762 


000017 
175550 


177520 


177774 


BS5502: 


BS5S70: 


3S600: 


FASS: 


00:51 


BNE 


BIC 
JM? 
cue 
BKE 


JMP 


MOV 
CaLuL 
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BS570 
7* * * FNABLE OVERLAY 0 
#KXSDPE, QHKW.CSA 
3* * * PERFORM LOOP BACK TESTS 
LETSST fC NON-STRUCTUPED FXIT) 
7* * WHEN 10 
#10.,BOOTFOC(RS) 
bS600 
7* * * WATT FOR COMMAND 
WAITST ;CNON-STRUCTURED EXIT) 
3* * FLSé 
7* * * SET LEDS TO FATAL ERROR 
HF ERRD,RO 
SETLED 
7* * * INVALID SELECTION STOP LOP 


7* * END CASE 
7* FND BOOTSTRAP SUPERVISOR 


f° i 


LOT 
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QODTM - Q BUS ODT MONITOR 


1 eSBTTL QODTM - Q BUS ODT MONITOR 
2 

3 eFNABLE GBL,LC 

4 3 

5 3 Module name: QODTM - Q BUS ODT MONITOR 

6 7 

7 3 System: KXTII-CA Native Firmware 

8 77 

9 , 

10 3 

11 3, 

12 > Functional Description: 

13 , 

14 3 This module is the main controlling module for the Q bus ODT mode. 
15 3 It supervises the ODT functions and on completion returns control 
16 ; back to the application or places the IOP in the watt state. 
17 3 

18 7Input Parameters: 

19 

20 > None 

21 

22 7Output Parameters 

23 t 1 
24 ; None , 

25 

26 zRoutines Used 

27 

28 7 1) Save Registers (SAVERS) 

29 , 2) Set LEDs (SETLED) 

30 ; 3) Wait State (WAITST) 

31 ; 4) Go/Proceed (PROC) 

32 ; 5) Go/Proceed (GO) 

33 ; 6) Deposit (DEPOS) 

34 ; 1) Examine (EXAMIR) 

35 

36 sRegisters Used Outside of Output Parameters: 

37 


80T 


( ( 
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1 7* PROCEDURE Q RUS ODT MONITOR 
2 171432 QODTNs: 
3 +* * SET ODT FORMAT FLAG OF STATUS REGISTER 
4 3* * SET NXM FLAG OF STATUS REGISTER 
5 171432 052767 010200 003342 BIS ROKXSNXF ¥ KXSQNE>,KW.STA 
6 7* * SAVE REGISTERS (NON STRUCTURED JUMP TO 
q ; AND BACK FROM SAVE REGISTER MODULE) 
6 171440 000167 173006 JMP SAVERG 
9 171444 QSRET:: 
10 7* * SET STATUS RFAGISTER TO Q ODT MODE STATE AND 
11 171444 042737 000007 175002 BIC HKMSSTE,QAKW.STA 
12 171452 052737 000003 175002 BIS HKPSQOD, Q8KW.STA 
13 7* * SET LEDS TO © AUS ODT STATE 
14 171460 012700 000005 MOV #QUDTMD, RO 
15 171464 004767 175510 CALL SETLED 
16 7* * CLEAR ALL FLAGS 
17 171470 005003 CLR R3 
18 7* * CLEAR COMMAND REGISTER 
19 171472 005037 175000 CLR @AKW.CHD 
20 3* * DO UNTIL RECEIVE EXIT COMMAND 
21 171476 Qs100: 
22 7* * OR PROCEED COMMAND 
23 ' 7* * GR GO COMMAND 
24 7* * * DO UNTIL COMMAND REGISTER NOT EMPTY 
25 171476 QS200: z 
26 3* * * END UNTIL 
27:171476 000001 WAIT 
28 3* * * CLEAR COMMAND ERROR BIT 
29 171500 042737 100000 175002 BIC WKXSCME, Q@#KW.STA 
30 7* * * CASE COMMAND RECEIVED 
31 171506 013700 175000 MOV QAKY.CMD, PRO 
32 7* * * WHEN EXIT 
33 171512 022700 100000 CMP AKXSEXO,RO 
34 171516 001007 aNE Qs300 
35 3* * * * CLEAR QBUS ODT FLAG OF STATUS REG. 
36 171520 042737 000200 175002 pIc HKKSQOF,QRKW.STA 
37 7* * * * CLEAR COMMAND REGISTER 
38 171526 005037 175000 CLR QAKW.CMD 
39 : 3% * * * ENTER WAIT STATE 
40 171532 000167 175644 JMP WAITST 3(NON STRUCTURED FXIT) 
41 3* * * WHEN OROCEED 
42 171536 QS300: 
43 171536 022700 000020 CMP #KXSPRG,RO 
44 171542 001006 BHE Qs400 
45 3* * * * EXECUTE PROCEED 
46 171544 004767 175240 CALL PPOC 
47 7* * * * TE ERROR (RETURN FROM PROC) 
48 7* * * * THEN 
49 7* * * * * SET COMMAND ERROR BIT OF STATUS REG. 
50 171550 052737 100000 175002 ats HEXSCME,QRAKW.STA 
$1 7* * * * END IF 
52 171556 000454 Ba Qs1000 
53 7* * * WHEN GO 
54 171560 Qs400: 
55 171560 022700 000010 cMP akx$Go0,k0 
56 171564 001012 BNE Qs500 


57 37* * * * SLT GO ADDRESS = DPR 3 


60T 


( 
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171566 
171572 


171576 
171602 
171610 


171612 
171612 


é 171616 


171620 


171624 
171630 


171632 
171632 
171636 
171640 
171644 


171650 
171654 


171656 
171656 
171662 
171664 
171670 


171674 
171700 


171702 
171702 
171710 
171710 
171712 
171714 
171722 


013700 
004767 


052703 


052737 
000437 


022700 
001005 
013704 
004767 
000 427 
022700 
001007 
013702 
052703 
004767 
000415 
022700 
001007 
013702 
042703 


094767 
000403 


052737 


005703 
100005 


052737 
042703 


175006 


175174 


100000 


009100 


000004 


175004 


174644 


000002 


175006 
000200 
174066 


000001 


175006 
000200 
174042 


100000 


100000 
10000¢ 


177530 


Qssoo: 


QS700: 


aseoo: 


Qs900s 
175002 
Q51000: 


175002 


00:51 


MOV 


CALL 


BIS 


BtS 
BR 


CMP 
BNE 
MOV 
CALL 
bR 
CMP 
BNE 
Piel 
4TS 
CALL 
Be 
CMP 
BNE 
MoV 
BIC 


CALL 
BR 


BIS 
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WHKH.SC3,RC 


Gn 


#ERRFGO,R3 


AKXSDEN, Q@#KW.CSD 
Qs1000 


#KXSDEO,RO 
as700 
QHKW.SC2,R4 
DEens 
51900 
#XXSORD, RO 
as8oo 
@#KW.SC3,R2 
HREGFGE,R3 
EXAMIN 
as1000 
#KXSOMU,RO 
as900 
@RKW.SC3,R2 
#REGFGK,R3 


EXAPIN 
QS1000 


at 


4 
HE XSCME,QRKW.OSTA 
of 


a 


o* 
a 


R3 
Qsi100 
3° 
3* 
HKXSCME, QHKW.STA 
¢* 
7 
#ERRFG6,RI 


sk 
, 


* PERFORM GU 


IF RETURNED 
THEN 
* * SET ERROR FLAG 


» 


* * QE-ENABLE DUAL PORT PAM (OISABLED 
BY THE RESET PFRFORMED BY GO ROUTINE) 


WHEN DEPOSIT 


* SET DATA = DPR 2 


* PERFORM DEPOSIT 


WHEN OPEN REGISTER 


: 


i 


* SET TAPGET = DPR 3 


* SET REG/ADDR FLAG = REGISTER 


* PERFORM OPEN ON REGISTER 


WHEN OPEN MEMORY 


* SET TARGET = DPR 3 


* SET REG/ADDR FLAG 


* PERFORM OPEN MEMORY 


FLSE 


* SET COMMAND ERROR BIT 


END CASE 
IF ce RROR FLAG SET 


THEN 


* SET COMMAND ERROR FLAG OF STATUS REGISTER 


* CLFAR FRRGR FLAG 


END IF 


OTT 


( 
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115 171726 

116 

117. 171726 0095037 175006 
118 

119 171732 000661 

120 


Q51100: 
3* * * CLEAR COMMAND REGISTER 
CLR aeKw. CHD 
3* * END UNTIL 
BR as100 
;* FND Q BUS ODT MONITOR 
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TNS8BT - TUSS8 BOOT STRAP 


CANON AWK = 


eSBTTL TUS8BT - TUSY BOOT STRAP 
@ENABLE G&8L,LC 
Module name: LJD 


System: KXT1I1-CA Native Firmware 


Functional Descriptions 


This is the primary loader for TU5S8s. It will attempt to load and transfer 
control to the code in the boot block of a TUSS drive connected to the 
console port (SLUI1). If the first word of the block is in the range of 
240 to 277 it is considered a valid boot block. This routine will 

continue to try to boot until it suceeds. 


Ne Na Ne Ne Ne Ne Ne Ne Be Ne Ne No Ne Ne NO Ne Ne 


TTT 


( ( 
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1 
2 7* PROCFDURKE TUS8 6OOT 
3.171734 TUSB3TS: 
4 3* * SET DRIVE FLAG TO 0 
5 171734 012700 000001 MOV #1,R0 
6 3* * DO UNTIL SUCFSSFUL BOOT 
7 171740 1U100: 
8 7* * * TOGGLE DRIVE FLAC 
9 171740 005100 COM RO 
10 171742 042700 177776 BIC #*C1,RO 
11 3* * * SFT POINTER = 0 
12 171746 005004 CLR R4 
13 7* * * SEND BREAK 
14 171750 004767 000260 CALL SNDBRK 
15 7* * * SEND INIT 
16 171754 012702 000002 MOV #2,R2 
17. 2171760 012701 172320 MoV #INITST,RI1 
18 171764 004767 000310 CALL SEND 
19 7* * * DO UNTIL TIMED OUT OR CONTINUE RECEIVED 
20 171770 012703 000002 MOV #2,23 
21 171774 T0120: 
22 171774 005002 CLR R2 ; 
23 171776 TUL25: f : 
24 171776 105737 177560 TSTB @FRCSRIA 
25 172002 100403 BMI TUL30 
26 172004 077204 soe R2,TU125 
27: 172006 077306 scB R3,TU120 
28 7* * * END UNTIL 
29 172010 000753 BR TU100 ;NON STRUCTURFD BRANCH 
30 172012 TU130: 
31 172012 122737 000020 177562 CMPRB #20, Q#RBUFIA 
32 172020 001365 BNE Tv120 
33 : 
34 3* * * SEND BREAK 
35 172022 004767 000206 CALL SNDIRK 
36 7* * * SEND BOOT COMMAND 
37 172026 012702 000002 ov #2,R2 
38 172032 012701 172322 MoV HBUOTST,RI 
39 172036 004767 000236 CALL SEND 
40 7* * * DO UNTIL TRANSMIT BUFFER EMPTY 
41 172042 TULSO: 
42 172042 105737 177564 TSTB @AXCSRIA 
43 172046 100375 BPL 70150 
44 3* * * END UNTIL 
45 7* * * SEND DRIVE NUMBER 
46 172050 110067 005512 MOVB RO, XBUFIA 
47 7* * * DO UNTIL 512 BYTES RECIEVED 
48 172054 012702 001000 MOV #512./R? 
49 172060 TUZ00: 
50 3* * * OR TIMED OUT 
51 172060 012703 000100 “ny #100,R3 
§2 172064 005001 TU300: CLR Rl 
53 172066 105737 177560 TU400: TSTR @#RCSRIA 
54 172072 100403 3MI TUS00 
55 172074 077104 SOB F1,TU400 
56 172076 077306 SOB k3,TU300 


ST 7* * * * TF TIMED UUT 


ett 


( 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 


172100 
172102 
172102 
172106 
172110 


172110 
172114 


172116 
172120 
172124 


172126 
172132 


172134 
172140 
172142 
172144 
172144 
172144 
172146 
172150 
172150 
172152 
172156 
172160 
172164 
172166 


172170 
172174 


172200 
172206 


172214 
172220 


172222 
172226 
172230 


000717 


113724 


005302 


022702 
001013 


005001 
122721 
001007 


122721 
001004 


122711 
001001 


000676 


005702 
001344 


005002 
021227 
103670 
021227 
101265 
010004 


012700 
004767 


042737 
052737 


012706 
060506 


012701 
010400 
000137 


177562 


000775 


000002 


000012 


000100 


000240 
000277 


000000 
175000 


000007 
000007 
177700 


177560 


000000 


175002 
175002 


TH500: 


TU600: 


TU600: 
TU900: 


TULOOC: 


00:51 


BR 


MOVB 


DEC 


CMP 
BRE 
CLR 
CMPB 
BNE 


CMPR 
BNE 


CMPA 
HWE. 


BR 


TST 
BNE 


CLR 
CMP 
BLO 
CMP 
BHI 
“0V 


MOV 
CALL 


atc 
3ts 


MOV 
AND 


MOV 
MOV 


JMP 
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ze ee 
ze 8 & 


TU100 7 (NON STRUCTURED 


sk & mt 
ca 


@#KBUFLA,(CK4)+ 


K2 


#509.,K2 
TUG00 


R1 
#2, (R1 D+ 
TUBOO 


#12, (PL )+ 
TUB00 


#100,(R1) 
TUSO 


TU100 


R2 
TU200 


R2 

(R2), 4240 
TV1LNG 
(R2), #277 
T0100 


RO,R4 


#NNCED,RO 
SETLED 


#KMSSTF, a#KW.STA 
BKPSNNC,@#KWSSTA 
r 


#ADSTKO, SP 
R5,5P 


#RCSK1A,&1 
R4,R0 


aro 


THEN 
* RETRY 
BRANCH) 
ELSE 


* * * INPUT DATA 
* * * DECREMENT BYTE COUNTER 
* * END IF 
* * IF 3 BYTES HAVE BEFN RECEIVED 
* * AND BYTE Ll = 2 
* * AND BYTE 2 = 12 
* * AND BYTE 3 = 100 
é 1 
* * THEN 
* * * RETRY 
* * END IF 
* END UNTIL 
EMD ONTIL 


SAVE UNIT NO. 


SET 


SET 


SET 


LED DISPLAY TO NON NATIVE CODE EXECUTING 


STATOS R®GISTER TO NON NATIVE CODE STATE 


STACK POINTER TO DEFAULT USER STACK 


PASS CSR ADDRESS TO SECONDARY LOADER 


PASS UNIT NUMBER TO SECONDARY LOADER 


EXECUTE AT O 


ett 


( ( 
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115 3* END TUS8 BOOT 


KXTNF - KXTIICA Native Firmware MACRO ¥05.00 00:51 Page 82 
TUS8BT - TUSS8 BOOT STRAP 


1 3* PRNCEDURE BREAK 

2 172234 SNDBRK: 

3 3* * SEND BREAK FOk 8 CHAR. TIMES 
4 172234 012702 000010 HOV #8.,R2 

5 172240 105737 177564 SN1002 TSTB @AXCSRIA 

6 172244 100375 BPL SNLOC 

7172246 052737 000001 177564 BIS #1, @HXCSRIA 

8 172254 005037 177566 CLR QAXBUFLA 

9 172260 077211 SOB R2,SN100 
10 78 * END UNTIL, 

li ' 3* * DO UNTIL TRANSMIT BUFFER EMPTY 
12 172262 105737 177564 SN200: TSTB @AXCSRIA 

13 172266 100375 BPL SN200 

14 3* * END UNTIL 

15 3* ® CLEAR BREAK 

16 172270 042737 000001 177564 BIC #1,@HXCSRIA 

17 3* * RETURN FROM CALL 

18 172276 000207 RETUKN 

19 3* END BREAK 

20 

21 

22 

23 

24 
25 

26 

27 ; 3* PROCEDURE SEND 

28 172300 SEND? 

29 3* * DO UNTIL DATA COUNT = 0 
30 37* * * 00 UNTIL TRANSMIT BUFFER EMPTY 
31 172300 50100: 
32 172300 105737 177564 TSTR @HXCSRIA 
33 172304 100375 BPL $D100 
34 3* * * END UNTIL 

35 3* * * OUTPUT NEXT CHAR. PLR POINTER 
36 172306 112137 177566 AOVP (RL) +, Q@UXBUFLA 

37 ;* * * DECRFMENT DATA COUNTER 
38 172312 005302 OFC R2 
39 3* * END UNTIL 

40 172344 001371 ANE $D100 
41 3* * RETORN FROM CALL 

42 172316 000207 RETURN 
43 3* END SEND 

44 


DIT. 


( 
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1 172320 004 INITST: .BYTE 4 
2 172321 004 BYTE 4 
4 172322 004 uNOTST: .~BYTE 4 
5 172323 c10 «BYTE 10 
6 oEVEN 

7 

8 
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PUTEST - POWER UP SELF TEST 


1 

2 

3 

4 ; 
5 ; 
6 ; 
7 ; 
8 ; 
9 ; 
10 ; 
11 3 
12 3 
13 3 
14 , 
15 : 
16 3 
17 is 
18 
19 , 
20 3 
21 , 
22 3 
23 ; 
24 3 
25 3 
26 ; 
27 3 
28 3 
29 3 
30 s 
31 3 
32 3 
33 3 
34 3 
35 3 
36 , 
37 P 
338 3 
39 ? 
40 

4l 


»SBTTL PUTEST - POWER UP SELF TEST 
«ENABLE GBL,LC 
Module name: PUWER UP SELF TeST - PUTEST 


System: KXTI1-CA Native Firmware ! : 
t 


Functional Description: 
This module controls the execution of the Power Up Auto Self Tests. 
It detemines which of the test are to be executed per the Boot/Self Test 
selection. This routine also tests the Status Register of the DPR regardless 
of the Boot/Self Test Selection and halts the KXT if the test fails. 
Note: 
There are two important addresses with regard to the Power Up Self 
Tests. FARSTR (defined in this module) is the address the KXT will be 
looping at if the Status Register is found to be faulty. FTLST (defined 


in the EXTEST aodule) is the address that the KXT will be looping at if 
any other fatal self test error is found. 


Input Parameters: 

BOOTFO(RS) ~ Boot selection location 
Output Farameters: 

fone 


koutines Useds 


1) Set LEDs (SETLFD) 
2) Execute Test (EXTEST) 


STT 
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1 172324 PUTEST!: 
2 >* PROCFDURE POWER UP SFLF TEST 

3 3* * CLEAR ALL ERROR BITS IN OPR 2 

4 172324 005037 175004 CLR aRkw.SC2 

5 3* * TEST DPR STATUS REGISTFR BY WRITING 
6 3 ALTEPATING 1°S AND 0°S INTO IT AND 
1 3 COMPARING WHAT IS READ BACK 

8 172330 012702 175002 MOV AKW.STA,R2 

9 172334 011200 MOV (R2),R0 

10 172336 012701 052525 MOV 452525,P1 

11 172342 010112 may R1,(R2) 

12 172344 020112 cup R1,(R2) 

13 172346 001004 BNE PU20 

14 172350 005112 com (R2) 

15 172352 005101 com R1 

16 172354 020112 CMP R1,(R2) 

17 172356 001405 BEQ PU30 

18 3* * TF TEST FAILED 

19 172360 PU20: 

20 7* * THEN 

21 ; 3* * * SET LEDS AND STATUS REGISTER TO FATAL ERROR 
22 172360 012700 000017 MOV RFERRD, 20 

23 172364 004767 174610 CALL SETLED f ’ 

24 7* * * STOP 

25 172370 000777 FARSTR:: BR 

26 7* * END IF 

27 172372 PU30: 

28 3* * RESTORE STATUS REGISTER 

29 172372 010012 MOV RO, (R2) 

30 3* * TE BOOT/SELF TEST SELECTION = 1,2,3 
31 172374 016500 177774 MOV BOOTFO(RS),RO 

32 172400 005700 TST RO 

33 172402 001414 BEQ PUSsO 

34 172404 022700 000004 cup #4,20 

35 172410 101013 BHI Pu100 

36 7* * OR 5 

37 172412 022700 000005 CME #5,R0 

36 172416 001410 BEQ PULOG 

39 7* * OR 8 

40 172420 022700 000010 cMP #8.7/0 

41 172424 001405 BQ PU100 

42 3* * OR 10 

43 172426 022700 000012 cMP #10.,R0 

44 172432 001402 Bra PUL0G 

45 172434 000167 000126 PUSO: = JMP PU1010 

46 172440 PU100: 

47 7* * THEN 

48 37* * * SP STATUS REGISTER TO AUTO TEST MODE STATE 
49 172440 042712 177770 BIC B°CCKMSSTED, (92) 

50 172444 052712 000001 BIS #KPSSTS,(R2) 
51 3* * * SeT LENS TO POWER UP TEST DISPLAY 
52 172450 012709 000007 MoV g#PUTSDS,RO 

53 172454 004767 174520 CALL SETLED 

54 3* * * ENABLE DPR 

55 172460 052767 000100 005042 ars HKXSDEN,K@.CSP 

56 7* * © MEST CPU 


57 172466 012702 000004 MOV #4,R2 
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58 172472 004767 000072 CALL EXTEST 
59 3* * * TEST RAM 

60 172476 012702 000002 nov #2,22 

61 172502 004767 000062 CALL EXTEST 

62 7* * * TF BOOT/SELF TEST SELECTION = 2 
63 172506 022765 000002 177774 cup #2, B00TFOCRS) 

64 172514 001404 BFQ PU400 

65 3* * * OR Y 

66 172516 022765 000011 177774 CMP #9., BOOTFO(RS) 

67 172524 001003 BNE PNS00 

68 172526 PU400: 

69 3* * * THEN 

10 7* * * * FNCLUDE USER ROM IN TEST 
71 172526 012701 000001 MOV #1/R1 

72 172532 000401 BR P0600 

73 ;* * * FLSE 

14 172534 PU500: 

15 7* * * * DU NOT INCLUDE USER ROM IN TEST 
16 172534 005001 CLR R1 

7 37* * * PND IF 

78 172536 PU600: 

19 7* * * TEST ROM 

80 172536 012702 000003 MOV #3,R2 

81 172542 004767 000922 CALL EXTFSt 

82 ;* * * TEST CSR 

83 172546 012702 000001 MOV #1,R2 

84 172552 004767 000012 CALL EXTEST 

85 7* * * TEST LOCAL DMA 

86 172556 012702 000011 uOV #11,R2 

87 172562 004767 000002 CALL EXTEST 

88 z* * END IF 

89 172566 PU10102 

90 7* * RETURN FROM CALL 

91 172566 000207 RETURN 

92 3* END POWER UP SELF TEST 
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EXTEST ~ EXICUTS TEST 


5 eSBTTL EXTEST - EXICUTE TEST 
; eENABLE GBL,LC 
7 
: + Module name: EXTEST - EXECUTE TEST 
3 
: a System: KXTLI-CA Native Firmware 
9 i 
10 3 
11 3 
i + Functional] Description: 
3 
14 3 This module is used by PUTEST to call a particular self test and display any 
15 7 error results in the LEDs and the DPR. It will also halt the EXT if a fatal 
16 3 error is found. 
17 ; 
18 7 Input Parameters: 
19 3 
20 3 R1 = TEST PARAMETERS 
21 P R2 = TEST NUMBER 


LTT 
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1 7* PROCFDURE TEST 

2 172570 EXTEST3 3 

3 2* * INITIALIZE 10 

4 172570 004767 000616 CALL DINIT 

i) +* * SAVc TEST NUMBER 

6 172574 010246 MOV R2,-(SP) 

7 3* * SAVE LED STATE 

6 172576 013746 177524 MOV @HKW.CSC,-(SP) 

9 7* * SAVE TFST PARAMETER 

10 172602 010146 MOV R1,-(S?) 

11 7* * SET NXM FLAG OF STATUS RFGISTER 
12 172604 052737 010000 175002 BIS WKXSNKF,Q#KW.STA 

13 7* * IF TEST NUMBER < 7 

14 172612 022702 000007 cme #7,R2 

15 172616 103404 ato TF100 

16 7* * THEN 

17 7* * * CLEAR ROM MAP B1T 

18 172620 042737 000040 177520 gIC #KXSDPE, @BKL.CSA 

19 172626 000405 BR TE200 

20 3* * ELSE 

21 172630 TE100: 

22 7* * * SET ROM MAP BIT 

23 172630 052737 000040 177520 51S HRXSDPE,QAKL.CSA g ; 

24 ' 7* * * SUBTPACT 8 FROM TEST NUMBER 
25 172636 162702 000010 SUB #10,R2 

26 2* * END IF 

27 172642 TE200: 

28 3* * PERFORM TEST 

29 172642 006302 ASL R2 sMULT. TEST NO. BY 4 

30 172644 006302 ASL R2 

31 172646 004762 160000 CALL TO(R2) 

32 3* * CLEAR NXM FLAG OF STATUS REGISTER 
33 172652 042737 010000 175002 BIC AKXSNXF, ARKWOSTA : 

34 3* * PETRIEVE TEST PARAMETER 
35 172660 012601 MOV (SP )+,R1 

36 7* * RESTORE LED STATE 

37 172662 012637 177524 MOV (SP)+, a4KW.CSC 

38 7* * RETRIEVE TEST NUMBER (RUT LEAVE ON STACK) 
39 1726606 011602 MOV (SP),R2 

40 7* * SAVE TEST RESULTS 

41 172670 010003 MOV k0,F3 

42 3* * SET LEDS PFR RESULTS 

43 172672 006302 ASL R2 

44 172674 004772 172746 CALL RCLRRTI-2>(R2) 

45 2* * RETRIEVe TEST NUMBER 

46 172700 012602 MOV (SP)+,k2 

47 7* * IF SIGNIFICANT ERROR 

48 172702 005700 TST RO 

49 172704 001410 bFQ TF300 

50 7* * THEN 

$1 7* * * StT FRROP BIT OF TEST IN DPR 2 
52 172706 005000 CLR RO 

53. 172710 000261 SEC 

54 172712 006109 TF2503 ROL RO 
55 172714 077202 SOB R2,TE250 
56 172716 050037 175004 BIS RO, VHKW.SC2 


57 7* * * PLACF DISCRETE ERROk DATA IN DPR 3 


8TT 
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§8 172722 
59 
60 172726 
61 
62 172726 
63 172734 
64 
65 
66 172736 
67 
68 172740 
69 
710 172740 
71 
72 «172746 
73 
74 
75 


TT 172750 
78 172752 
79 172754 
80 172756 
81 172760 
82 172762 
83 172764 
84 172766 
85 172770 
86 172772 
87 172774 


010337 


032737 
001401 


000777 


042737 
000207 


170506 
170546 
170576 
170642 
170659 
170656 
170664 
170720 
170726 
170734 
170742 
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EXTEST - EXICUTE TEST 


ry 
SOOOBWAMN LON 


ll 


173000 


175006 


000040 


000040 


175002 


177520 


TE3003 


FTLST3¢ 
TE409: 


7 TNNERR 


ERRTS: 
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12 173000 000167 000006 


13 


16 173004 000167 


17 


170770 
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uoV RI, @HKW.SC3 
7* * END IF 
7* * IF FATAL ERROR 
BIT HKXSFEF,QRKW.STA 
BEQ TE400 
3* * THEN 
7* * * STOP 
BR “ 
7* * END TF 
3* * FNABLE OVEPLAY 0 
BIC HKXSDPE,Q@#KW.CSA 
: 3* * RETURN FROM CALL 
RETORN 
7* END TEST 
ENTRY ANDDRESS/TFST TABLE 
-¥WORD TIERR 
~WORD T2ERR 
eRORD T3ERR 
«WORD T4ERR a i 
WORD TSERK ' 
WORD T6ERR 
-WORD TTERR 
-WORD TLOERR 
~ WORD TLISRP 
- WORD TI2ERP 
~WOPD TLIIERR 
00:51 Page 88 


-SBTTL ENTRY POINT 


«=173000 


eFNABLE GBL,LC 
7 Functional Description: 
; 


3 These are the entry points to the native firmware 


3 Power Up entry point 


PERV:3 


JMp 


PWRUE 


3 kestart entry point 


KSTVe: 


JMP 


RESTRT 


6TT 
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ENTRY POINT 


1 

2 eSBTTL PWROP - POWER UP HANDLER 

3 eFNABLE GBL,LC 

4 173012 o=173012 

5 3 

6 3 Module names PWRUP ~ POWER OP 

7 , 

8 > Systems KXTI1-CA Native Firmware 

9 3 

10 ; 

11 , 

12 , 

13 3; 

14 , 

15 + Functional Description: 

16 2 

17 zThis routine services the Power Up Interrupt at location 173000. 
18 , 

19 zTtnput Parameters: 

20 7 

21 ; NONE 

22 , ; 
23 Output Parameters é i 
24 ; ‘ : 
25 3 1. R5 = Top of RAM Pointer 

26 3 

27 3 

23 s0ata Structures 

29 ; 

30 3 1. BATTERY BACKUP POWER UP FLAG (STATUS REGISTEK) 
31 3 

32 3 2. POWER UP FLAG (STATUS REGISTER) 
33 , 

34 3 3. QSATTEPY BACKUP FLAG 1 

35 3 

36 ; 4. BATTERY BACKUP FLAG 2 

37 3 

38 3 5. Map Selection Bits (KXTCSP B, bits 1-3) 
39 ; 

40 ¥ 6. Boot Flag (BOOTFO) 

41 3 

42 ,Routines Used 

43 + 

44 3 1. INIT 

45 ; 

46 , 2. PUTEST 

47 3 

48 3 3- BSUPV (jump to) 

49 , 

50 3 4. SETLED 

S51 3 

§2 ; S. TRAP24 (juap to) 


Oct 
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PWRUP - POWER UP HANDLER 


1 3* PROCEDURE POWER UP 
2 173012 PWRUP?: 
3 7* * TF POWFR UP VECTOR ENTRY 
4 3* * THEN 
5 3* * * SET P4 = 0 
6 173012 005004 CLR R4 
7:173014 000404 BR PwOo50 
8 7* * ELSE 
9 173016 REINIT:: 
10 7* * * SET R4 = 1 
11 173016 012704 000001 MOV #1,R4 
12 3* * * SAVE DPR REGISTER 3 
13 173022 013703 175066 MOV @#KW.SCI,RI 
14 3* * END IF 
15 173026 Pw050: 
16 2* * INITIALIZE THE 8255 
17 173026 012737 000212 177526 MOV #212,@#C8255 
18 2* * CLEAR ALL KXT CSR°S 
19 173034 005037 177530 CLR QHKW.CSD 
20 7* * CLEAR THE DUAL PORT RAM 
21 173040 012700 000020 MOV #20,R0 
22 173044 012701 175000 MOV #Kw.CMD,R1 é 1 
23 173050 005021 PwWi00: CLR C(RL)+! 
24 173052 077002 SOB RO, Pw100 
25 >* * READ SLU1 TO CLEAR ANY PENDING BREAKS 
26 173054 005737 177562 TST @#RBUFILA 
27 7* * SEQUENCE LEDS (ON-.5 SEC.-OFF) 
28 173060 152737 000017 177524 uISB HCKXSLDO € KXSLD1 $ KXSLO2 ! KXSLO3>,@#KW.CSC 
29 173066 005000 CLR RO 
30 173070 077001 soB RO,. 
31 173072 077001 SQb k0,. 
32 173074 142737 000017 177524 BICR #<CKXSLDO § KXSLD1 1 KXSLO2 { KXSLD3>,R8Ka.CSC 
33 : 3* * INITIALIZE STACK POINTER AND SET R5 TO TOP OF RAM 
34 173162 012700 173112 MoV #PW200,R0 
35 173106 000167 000574 JMP SPR5SSU 
36 173112 Pw200: 
37 3* * IF POWER UP ENTRY 
38 173112 005704 TST R4 
39 173114 001403 BEQ Pw300 
40 7* * OR REINIT ENTRY AND DPR 3 = 8 
41 173116 022703 000010 CMP #824283 
42 173122 001013 BNE Pw500 
43 173124 PW3002 
44 3* * THEN 
45 ;* * * SET BONT FLAG = BOOT SWITCH SETTING 
46 173124 113700 177522 wOvB @AKL.CSB,RO 
47 173130 042700 177417 b1IC #°CCKMSSWS>,RO 
48 173134 006200 ASK RO 
49 173136 006200 ASR RO 
50 173140 006200 ASR RO 
51 173142 006200 ASR kO 
52 173144 010065 177774 MOV RO, BOOTFOC(RS) 
53 173150 000402 bR PW600 
$4 3* * FLSE 
55 173152 Pw500: 
56 3* * * SET ROOT FLAG = BOOT SELECT PASSED WITH COMMAND 


57 173152 010365 177774 MOV R3,BONTFOCKS) 
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173156 

173156 005704 

173160 001034 

173162 022765 125252 
173170 001030 

173172 022765 052525 
173200 001024 

173202 052737 002000 
173210 042737 001000 
173216 004767 000060 
173222 042737 000007 
173230 052737 000007 
173236 012700 000000 
173242 004767 173732 
173246 000167 174104 
173252 

173252 004767 177046 
173256 004767 000020 
173262 052737 0010600 
173270 042737 002000 
173276 000167 175666 
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000000 


177776 


175002 
175002 


175002 
175002 


178002 
175002 


Pwo00s 


PW700: 


00:51 


TST 
BNE 


CMP 
BNE 


CMP 
BNE 


BIS 
BIC 


CALL 
BIC 
BIS 


Mav 
CALL 


JMP 


CALL 
CALL 


BIS 
BIC 


JMP 


«®t 
c 
3* 


* 


( 
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3* * END IF 

3* * IF POWER UP ENTRY 
R4 
P¥700 

3* * AND BATTERY BACKUP FLAG 1 = 125252 
#125252, 8BF10(25) 
PW700 

3* * AND BATTERY BACKUP FLAG 2 = 52525 
#52525, B8F 20(95) 
PW700 

;* * THEN 

37* " * SET BATTERY BACKUP FOWER UP FLAG 

; OF STATUS REGISTER = 1 
HKXSBAT, QHKW.STA 
AKXSPWE, QHKWOSTA 

3* * * INITIALIZE 1/0 
INIT 

7* * * SET STATUS REGISTER TO NON NATIVE 

; CODE STATE 
HKMSSTE,@AKWOSTA 
HRPSNNC,QHKWISTA 

7* * * SET/LEDS TO NON NATIVE CODE STATE DISP. 
4#NNCED,RO 
SETLED 

3;* * * EMULATE TRAP TO 24 (NON STRUCTURED EXIT) 
TRAP 24 

3* * FLSE 

3* * * RUN SELF TEST 
PUTEST 

3* * * INITIALIZE I/O 
INIT : 

3* * * SET POWER UP FLAG OF STATUS REGISTER = 1 
#KXSPMF , QHKW.STA 
HKXSBAT, QAKW.STA 

3* * * BOOT IGP (JUMP TO BOOTSTRAP SUPERVISOR) 
BSUPYV 


END IF 


END POWER UP 
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eSBTTL INIT - INITIALIZATION 


ENABLE LC,GBL 


Module names INIT - INITLALIZATIUN 


System: 


Functional Description: 


This module resets and initializes the DMA controller, 


KXT11-CA Native Firmware 


7201 and 


PYG. It also places the configuration data in the dual port RAM 
and enables the dual port RAM. 


Input Parameters: 


Output 


NONF 

Parameters ‘ 
Reset DMA,7201,PI0 
PIO Master Interrupt 
" Port 1 Intr. Vec. 
non 2" n 
"Timmer " ” 


Register 


Reg. 


€cT 
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INIT - INITEALIZATION 


1 ¢* PROCEDURE TNITEALIZATION 

2 173302 INITS2 

3 s* * INITIALIZE 10 

4 173302 004767 000104 CALL ODINTT 

5 +* * CLEAR ALL OF STATUS REGISTER EXCEPT STATE FIELD 
6 3 AND POWFR UP FLAGS 

7 173306 042737 174770 175002 BIC HOCCKMSSTF U OKXSPWF 1 KXSRATD,QHKW.STA 

8 7* * IF NO AUTO SELF TEST ERRORS FOUND 
9 173314 005737 175004 TST @aKW.SC2 

10 173320 001030 BNE 1N400 

11 3* * THEN 

12 7* * * PLACE TOP MAP & BOOT CONFIGURATION IN DPR REGISTER 3 
13 173322 013700 177522 MOV QRKW.CSB, RO 
14 173326 042700 177401 BIC #°C<KMSMAP 1 KMSSWS>, RO 

15 173332 010037 175006 Mov RO,QHKW.SC3 

16 ;* * * IF USER SOCKETS MAPPED TO 0 
17 173336 032737 000010 177522 BIT AKXSHP 2, QMKL.CSB 

18 173344 001402 BEQ 1N100 

19 +* * * THEN 

20 ;* * * * TEST FOR RAM AT O 

21 173346 005000 CLR RO 

22 173350 000402 BR 18200 

23 ; 78 * * EUSE 

24 173352 1N100: 

25 7* * * * TEST FOR RAM AT 100000 

26 173352 012709 100000 MOV #100009,R0 

27 7* * * END TF 

28 173356 1N200% 

29 7* * * TF RAM PRESENT 

30 173356 011001 MOW = (RO), RL 

31 173360 005101 COM RI 

32 173362 005110 com (RO) 

33 173364 020110 cuP R1, (RO) 

34 173366 001005 BNE IN300 

35 7* * * THER 

36 ;* * * * RESTORE CONTENTS 

37 173370 005101 COM R1 

38 173372 010110 MOV R1, (RO) 

39 ;* * * * SET RAM PRESENT BIT OF DPR REG. 3 
40 173374 052737 000001 175006 BIS #BITO, @#KW.SC2 

41 3* * * END IF 

42 173402 IN300% 

43 ;* * ENO IF 

44 173402 1N400: 

45 +* * ENABLE THE DUAL PORT RAM 

46 173402 052737 000100 177530 BIS HKXS DEN, @#KW.CSD 

47 >* * RETORN 
48 173410 000207 RETURN 


49 7* END YNITIALIZATION 
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173412 
173412 
173416 
173422 
173430 
173436 
173444 
173452 
173460 


173466 
173474 


173500 
173506 
173514 
173522 
173530 
173536 


005037 
113700 
112737 
112737 
112737 
112737 
112737 
112737 


112737 
105037 


112737 
112737 
112737 
112737 
112737 
000207 


174454 
175700 
000030 
000030 
000002 
000024 
000001 
000004 


000001 
177000 


000200 
000204 
000210 
000110 
000114 


( 


We Ne Ne Se Ne Se No Nt Ne Ne Se Ne Ne 


MACRO V05.00 


00:51 


Page 93 


eSBTTL DINIT -— DEVICE INITIALIZATION 
eENABLE LC,GBL 


Module name: DINIT - I/O DEVICE INITIALIZATION 


System: 


KXTLI-CA 


functional Description: 


Native Firmware 


Initialize all programmable [/0 devices. Nisables interrupts and sets 
programable interrupt vector addresses. 


OINITS: 

CLR 

MOVB 
175704 MOVR 
175714 MOvVB 
175704 MOVB 
175704 MOVB 
175714 MOVB 
175714 MOVB 
177000 MOVB 

CLRA 
177004 Move 
177006 Move 
177010 Movs 
174532 MOVB 
174530 MOVB 


RETURN 
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@HDMACDA 
QFSLZSAA,RO 
#30, @RSL2CAA 
430, G@H#SL2CBA 
#2, Q8SL2CAA 
#24, @RSLICAA 
#1, Q#SL2CBA 
#4, @8SL2CBA 


#01, @R8PIOICA 
QRPTOICA 


#200, @HPIOAVA 
#204, Q#F IOBVA 
#210,QHPIOTVA 
#110, @8DMAOVA 


R114, REDMALVA 


7* PROCFDURE DINIT 


st 
¢ 


3* * RESET 7201 


* RESET DMA 


7CSET STATUS EFFECTS VECTOR BIT) 


3* 


* RESET PIN 


* SETUP PIO 


* SETOP PIO 
* SETUP PIO 
* SETUP DMA 
* SETUP DMA 


END DINIT 


PORT A INTERRUPT VECTOR REGISTER 
PORT B INTERRUPT VECTOR REGISTER 
TIMER INTERRUPT VECTOR REGISTER 

CHANNEL 0 INTERRUPT VECTOR REGISTER 


CHANNEL 1 INTERRUPT VECTOR REGISTER 


SZ2T 
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ACCUM - ACCUMILATE NUMBER 


1 eSBTTL ACCUM ~- ACCUMULATE NUMBER 

2 eENABLE LC,SBL 

3 

4 3 

5 3 Module names ACCUMULATE - ACCUM 

6 3 

7 x System: KXT11-CA Native Firaware 

8 ; 

9 3 

10 3 

11 2 

12 3 

13 + Functional Description: 

14 ? 

15 ; This routine accumulates a 16 bit number by shifting the previous 
16 3 accumulation left 3 and “or"ing the new input value (which is a single 
17 3 octal digit value) into the accumulation. 
18 

19 

20 pInput Parameters: 

21 

22 3 1) PO = OCTAL OIGIT INPUT 

23 , 2) P4 = PREVIQUS ACCUMULATED NUMBER : 
24 

25 ;Output Parameters: 

26 

27 ; 1) 84 = ACCUMULATED NUMBER 

28 

29 zRoutines Used: 

30 

31 3 None 
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ACCUM = ACCUMOLATE NUMBER 


1 3* PROCEDURE ACCUMULATE 

2 173540 ACCUNS: 

3 7* * SHIFT INPUT LEFT 3 

4 173540 006304 ASL R4 

5 173542 006304 ASL R4 

6 173544 006304 ASL R4 

7 7* * SET ACCUMULATED NUMBER = ACCUMULATED NUMBER CUR] DATA 
8 173546 050004 BIS RO,R4 

9 7* FND ACCUMULATE 

10 173550 000207 RETURN 


( 
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GETIN - GET INPUT 


CONDON SLWN 


92T 


12 


KXTLICA Native 


GET INPUT 
173552 

173552 004767 
173556 103375 
173560 122700 
173564 101011 
173566 122700 
173572 103406 
173574 162700 
173600 052703 
173604 000241 
173606 090401 
173610 

173610 000261 
173612 

173612 000207 


-SBTTL GFTIN - GET INPUT 
oF NABLE LC,GBL 
Module name: GET INPUT - GETIN 


System: KXT1I-CA Native Firmware 


Functional Description: 


This routine inputs a character and sets the non nuseric flag if the 
input is not a number. If the input is a number it 1s converted to binary, 
clears the non-numeric flag and sets the data ceceived flag. 


Output Parameters: 
1) Data Received flag - DARFGB of &3 


2) Non Numeric Flag - Carry Flag 
3) Input Data,- RO ! 1 


me Ne We No Se Ne Sa No No SO Ne Ne Se Se Ne Ne Ne Ne Ne Ne 


Firmware MACRO V05.00 00:51 Page 98 


000036 


000060 
000067 


000060 


000002 


GETIN:: 
7* PROCEDURE GET INPUT 
3* * DO UNTIL. INPUT 
GE100: CALL CHKCHR 
3* * END UNTIL 
BCC GE100 
3* * IF INPUT = 0 THRU 7 
CMPB #°0,R0 


BUI GE200 
CMPR €°7,R0 
BLO GE200 
7* * THEN 
3* * * CONVERT TO BINARY 
SUB #60,R0 
3* * * SET NATA RECEIVED FLAG 
BIS #DARFGB,R3 
3* * * CLEAR NON NUMERIC FLAG 
cLC 
BR GE300 
3* * FLSE 
GE200% 
3* * * SET NON NUMERIC FLAG 
SEC 
2* * END IF 
GE3003 
3* * PETUTN FROM CALL 
RET'AN i 


7* END GET INPUT 


LeT 


KXTNF - KXTLICA Kative Firaware MACRO ¥05.00 00:51 Page 99 
CHKCHR - CHECK CHARACTER 


1 eSBTTL CHKCHR ~ CHECK CHARACTER 

2 eENABLE GBL,LC 

3 

4 ; 

5 3 Module mame: CHKCHR - CHECK CHARACTER 

6 , 

7 3 System: Micro-PAX RTS 

8 ; 

9 ; 

10 ; 

il H 

12 ; 

13 3 

14 3 Functional Descriptions 

15 3 

16 ; This moduJe tests the console serial line receive buffer for a 
17 H character, signals if one was received ,echos the character 
18 3 and returns that character to the calling routine. 

19 3 This module is to be used for input polling. It 

20 3 will handle XON XOFF protocol. This routine will not ecco 
21 ; the XON or XOFF characters. 

22 

23 7 INPUT PARAMETERS f i 

24 : 

25 : NONE 

26 

27 sQUTPUT PARAMETERS 

28 

29 ; 1) CARRY BIT = 1 FOR CHARACTER RECEIVED, = 0 FOR NO CHARACTER 
30 , 2) RO = RECEIVE BUFFER DATA, IF DATA RECEIVED 

31 

32 ZDATA STRUCTURES USED 

33 

34 3 1) SLUI CSR 

35 ; Z) SLU1 RECSIVE BUFFER 

36 

37 ZROUTINES USED 

38 

39 3 NONE 
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000021 XON 


1 “Q-100 
2 000023 XOFF 


*"S-100 


HoIt 


82T 


( ( 
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1 3* PROCEDURE CHECK CHARACTER 
2 173614 CHKCHRSs: 

3 173614 000241 CLC 

4 3* * IF RECFIVE DONE 

§ 173616 105737 177560 TSTR @MRCSRIA 

6 173622 100030 oPL CH400 

1 3* * THEN 

8 3* * * READ RECEIVE BUFFER 
9 173624 113700 177562 MOVB @ARBUFLA,RO 
10 3* * * CLEAR PARITY BIT 
11 173630 042700 000200 BIC #B1T7,RO 
12 7* * * CASE CHARACTER 

13 3* * * WHEN XOFF 

14 173634 122700 000023 cCMPB #XOFF, 20 

15 173640 001004 BNE CH100 

16 3* * * * SET XOFF FLAG = 1 
17 173642 052703 000040 BIS #XOFFGB,R3 

18 173646 000241 cLC 

19 173650 000415 BR CH300 

20 7* * * WHEN XOW 

21 173652 CH100: 

22 173652 122700 000021 CMPB 4#XON,RO ; 

23 173656 001004 BNE CR200« ; 

24 3* * * * SET XOFF FLAG = 0 
25 173660 042703 000040 BIC #XOFFGB,R3 : 
26 173664 000241 CLC 
27 173666 000406 BR CH300 

28 3* * * ELSE 

29 173670 CH200: 

30 3* * * * TF CHARACTER NOT LF 
31 173670 122700 000012 CMPB HLF, RO 

32 173674 001402 BEQ cp2s0 ; 

33 3* * * © THEN 
34 3* * * * * ECHO CHARACTER 
35 173676 010037 177566 MOV RO, RRXBUFLA 

36 7% * * * END IF 

37 173702 CHZ50: 

38 z* * * * SIGNAL CHARACTER RECEIVED 
39 173702 000261 SFC 

40 3* * * END CASE 

41 173704 CH300: 
42 3* * END IF 
43 173704 CH409: 


44 173704 000207 RKFTORN 


62T 
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1 eSBTTL SPRSSU - SP/R5S SETUP 

2 oF NABLE LC,SBL 

3 

4 , 

5 3 Module name: SP AND RS SETUP - SPRS5SU 

6 3 

7 3 System: KXTI1-CA Native Firaware 

8 3 

9 ; 

10 , 

11 ; 

12 ; 

13 > 

14 3 Functional Description: 

15 3 

16 3 This module sets up the SP to the native firmware stack area and 
17 3 setting R5 to the address of the last word of native RAM. 
18 3 

19 3 

20 3 Input Parameters: 

21 ; 

22 3 1) Peturn address in RO 

23 ; P 

24 3 Output Parameters: + : 
25 ; 

26 , 1) Top of RAM address in R5 

27 3 2) Stack Pointer 

28 


O€T 
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SPR5SU ~ SP/R5S SETUP 


OOBwWON awh 


10 


173706 
173706 
173714 


173716 
173722 


173724 
173732 
173734 
173742 


173744 
173750 


173782 
173752 
173756 


173756 
173760 


173764 


132737 
001003 


012706 
000415 


132737 


- 001407 


132737 
001403 


012706 
000402 


012706 


010605 
062705 


000110 


Firaware 


000010 


077762 


000002 


000004 


157762 


137762 


000014 


MACKO V05.00 


177522 


177522 
177522 


SPR5SU3: 


SP2003 


SP3003 


SP400: 


00:51 


BITB 
BNE 


MOV 
bR 


BITB 
bE 
BITB 
BEQ 


“OV 
BR 


MOV 


Mov 
aDD 


JMP 
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awe 


¢ 
#KXSMP2, Q#HKW.CSB 
SP200 

st 
#SP1,SP 
sP400 

3* 
#KXSHPO, QEKW.CSB 
SP 300 
#KKSMP1,QHKW.CSB 
$°300 


#SP3,SP 
s?400 


#SP2,S°? 


SP,R5 
#SPOFF,RS 


CRO) 


PROCEDURE SP AND RS SETUP 


* CASE MAP SELECTION 


* * WHEN MAP BIT 2 = 0 


* * SET STACK POINTER 


* WHEN MAP BITS 0 AND 


* * SET STACK POINTER 


* ELSE 
* * SET STACK POINTER 
f i 


* END CASE 


* SET RS = TOP OF RAM 


* RETURN TO CALLER 
END SP AND RS SETUP 


TO STACK 1 


~ 
u 

-— 

~ 


TO STACK 3 


TO STACK 2 


(SP + STACK OFFSET) 


TET 


( 
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VERS - VERSYON NUMBER AND TEST 


COODWRAWM AWN 


19 


20 173774 


, 


173774 


126 


Ool 


056 


eSBTTL VERS ~ VERSION NUMBER AND TEST 
27173774 
eFNAELE LC 


Module name: VERS - VERSION NUMBER 


System: KXT11-CA Sative Firmware 


Functional Description: 


Ne Ne Ne Neo Ne Ne Se Ne NO Ne Ne NO 


7This module phaces the version number in the last word of the 
;permanently mapped native ROM. 


VERS: .ASCII °V1.0° 
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OOBWAS AWN 


174000 


eSBTTL SELF TEST OVERLAY 1 
«LIST ME,NEG,SEQ,LOC,BIN 
eNLIST MC,CND,BEX 

eZNABL = AMA,GBL 

-=174000 


NORMAL LISTING MODE 
DITTO 


Module name: SELF TEST OVERLAY 1 


System: KXT11-CA Native Firmware 


Functional Descriptions 


This module contains overlay 1 of the self test code. The self test 
modules in this overlay are: 


Parallel I/0 port 28036, 
DMA controller 28016, 
Q-8US interrupts, and 
Two-port RAM. 


Overlay 1 physically occupies the top 2 KB of the boot ROM. It 
executes starting at 160000 when the DIAG PROM FEN bit, bit 5, in 
KKTCSRA is l. 


Ne Ne Ne Ne Ne Ne Ne Ne No Ne Ne Se Ne Se Ne No Ne Ne Ne Ne RO Ne NO 


cet 
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SELF TEST OVERLAY 1 


CODBNAON AWN 


000005 


150002 
160002 
170002 
170004 
170006 
170010 
170012 
170014 
170016 
170020 
177776 
000005 


000007 
014000 


NO Ne we Ne Ne Ne NO 


un 
s 
So 
vu 
ft 


5 

v7 

BUFRL= -27776 

BUFR2= -17776 

TMP1= -07776 

TMP2= TMP142 

TMP 3= TMP144 

TMP4= TMP1+46 

TMP5= TMP1410 
TMP6= TMP1412 
TMP7= TMP1414 
TMPB= TMP1+16 


SEFI= -2 

SEF= $ToPe 

3 

> MISCELLANEOUS STUFF. 
3 

S$TN= 7 

K3K= 3072.%2 


; 
7 A FEW MACROS. 
3 


eNLIST MD 
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“ee 


Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne 


SCRATCH RAM ALLOCATION. 


077776 137776 


050000 110000 
060000 120000 
070000 130000 


157776 


130000 
140000 
150000 


R5 IS OOT’S "TOP-OF-MEK"™ POINTER, AND IS PRESERVED AS SUCH. 
ALL SCRATCH REFERENCES ARE INDEXED FROM RS AS FOLLOWS: 


TOP-6Kw 
TOP~4Kw 
TOP-2Kw 
\ 
\ 
\ 
> SCRATCH REGISTERS... 
4 = «eeAND STACK SPACE. 
/ 


/ 
LAST 2 WORDS OF NATIVE RAM (BATTERY-BACK-FPLAGS)... 
eee ARE UTILUZED AS OUR ERROR FLAGS. 


INIT TEST NUMBER SEQUENCE, 
HISEG CALLS RFQUIRE 3KW OFFSET. 


cel 
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SELF TEST OVERLAY 1 


CONAN Wh 


000000 
000040 
00010N 
000140 
000 200 
000240 
000300 
000340 


177560 
175700 
175720 
177000 
174400 
177520 
177522 
177524 
177526 
177530 
177532 
175000 
160000 
175400 


175000 
177524 
177524 


a 

PRO= 000 
PR1= 040 
PR2= 100 
PR3= 140 
PR4= 200 
PRS= 240 
PR6= 300 
PRT= 340 


oN Ne 


co 

$SL1= 177560 
$SL2= 175700 
$18254= 175720 
$PIO= 177000 
SOMA= 174400 
SCSRA= 177520 
SCSRB= 177522 
SCSPC= 177524 
SCSRCON= 177526 
S$CSR= 177530 
SQIR= 177532 
SOPR= 175000 
S$QDPR1= 160000 
S$QDPR2= 175400 


‘ 

SIPV= SOPR 
$LEDS= $CSRC 
$UID= $CSRC 


3 A PEW DEFINITIONS 
STANDARD STUFF. 


tA 


NO Ne Ne Ne Ne NO We Ne Ne Ne Ne No Ne Ne 


me NO Ne 


THE PRIORITIES. 


PRIMARY CONTROL REGISTERS. 


DEC DC319 (DLART) ASYNC SERIAL PORT. 
NFC7201 SYNC/ASYNC SERIAL PORT. 
18254 PROGRAMMABLE BAUD GEN FOR ABOVE. 
ZRO36 PIO/PIT. 
AMZ8016 DMA CONTROLLER. 
\ 
> SECONDARY CSR°S... 
/ «+eEMBEDDED IW 18255 ,CHIP. 


PRIMARY CSR. 

Q-BUS INTERPUPT REGISTER. 

DUAL~PORT RAM (LOCAL). 

DUAL-PORT RAM (GLOBAL BASE ID 0-7... 
eee AND ID 8-F). 


IPV INTEKRUPTS (VEA DPR WORDS 0, 4, 6, AND 12). 
CSRC<3:0> DRIVE THE LEDS. 
CSRC<X<724> SHOW THE ID SWITCH SETTING. 


( 
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SELF TEST OVERLAY 1 


pet 


1 
2 
3 
4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


000024 
000060 
000064 
000070 
000100 
000104 


000114 
000120 
000124 
000130 
000134 


000144 
000150 
000154 
000160 
000164 


KXTNF - KXTIICA Native 
SELF TEST OVERLAY 1 


eo OT im ND 


174000 
174004 
174010 
174014 


174020 
174022 


174024 
174026 


174030 
174032 


174034 
174036 


160000 
000137 
160004 
000137 
160010 
000137 
160014 
000137 
160020 
005000 
000 207 
160024 
005000 
000207 
160030 
005000 
000207 
160034 
005000 
000207 


Ficmwace MACRO V05.00 


160040 
161106 
162102 
162432 


00:51 


Page 108 


3 DEFAULT VECTORS. 


. 
a 


PWRV= 024 
SLIRV= 060 
SLIXV= 064 
NECV= 070 
BEVNT= 100 
PEVNT= 194 
; 110 
PRTYV= IL14 
DPRV4= 120 
DPRVB= 124 
BIACKV= 130 
DPRVL2= 134 
, 140 
QIRV= 144 
QIRVI= 150 
PIGAV= 154 
PYOBY= 160 
DMAV= 164 

00:51 


; 
, 
3 CALL: BIS #BIT5,CSRA ; 
3 CALL TN 3 CALL TEST 10-17. 
3 BEQ OK > OR BNE ERROR. 
TIO==.-KIK 
JMP TSTLO-K3IK 37 EXECUTE TEST 
TIL==.-KI3F 
JMP TST11-K3K 72 EXECUTE TEST 
T12==.-K3¥F 
JMP TST12-K3K 23 EXECUTE TEST 
T13==.-K3K 
JMP TST13-K3K 37 EXECUTE TEST 
T14==.-K3K 
CLR RO sSINCE THERE IS NO TéEST 
RF TURN 
T15==.-K3K 
CLR RO *SINCE THERE YS NO TEST 
RETORW 
T16==.-K3F 
CLR RO 7SINCE THERE IS NO TEST 
RETORN 
T17==.-K3K 
CLR ko sSINCE THERE TS NO TEST 


RETURN 


We No Ne Ne Ns Se Ne Ne Ne Ne we Se Ne Ne Ne Ne No Ne 
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HIGH SEGMENT ENTRY BLOCK 


PWR-UP (BRESET) 
CONSOLE (SLU1) RCVR 
CONSOLE (SLUL) XMTR 


SYNC/ASYNC BOTH CHANS 


LINF CLOCK 


PROGRAMMABLE CLOCK(S) 


OPEN 
MEMORY PARITY 


DUAL-PO®T RAM WORD 4 
DUAL-PORT RAM WORD 8 


Q-BUS "TACK" 


DUAL-PORT-RAM BORD 12 (PRI 


(NON-MASKABLE). 


(PRI 4). 
CPRE 4). 
(PRI 4). 
(PRI 6). 
CPRI 6). 


CPRI 
CPRI 
(PRI 
CPRI 


7). 
5). 
S). 
5). 
5S). 


RFSERVED (FALCON). 


Q-BUS REQUEST 
DITTO 
PIO PORT A 
PIG PORT R 
DMA (BOTH CHANNELS) 


ENABLE HIGH SEGMENT. 


(ARBITER 
(ARBITER 
(PRI 4). 
(PRI 4). 
(PRI 4). 


10. 
11. 
12. 
13. 


BY THIS NAME, 


BY THIS NAME, 


BY THIS NAME, 


BY THIS NAME, 


EXECUTES RTI). 
EXECUTES RESET,RTI) 


SHOW NO ERRORS. 


SHOW NO ERRORS. 


SHOW WO ERRORS. 


SHOW NO ERRORS. 
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1 -SBTTL - T10 PARALLEL 1/0 PURT Z8036 


FPRAARERAAAAKRRERRERERERAERERRENRARRARARRRARRERERARRERERRERKERURRERREREERS 


37* TEST 10 -- PARALLEL I/O PORT Z8036 


ZPAAAAKAAARTRARHERRERERURERRAEREERRRRRARRENERARERKRRERARRERERRARRAREREED RE 


174040 TST102 
174040 TPIO: 
174040 013746 000104 MoV PEUNT,-(SP) 33 SAVE PEWNT. 
174044 013746 000106 MoV PEVNT#2,-(SP) 
174050 013746 000154 av PIGAV,-(SP) 33 SAVE PYOAV. 
174054 013746 000156 MOV PYIOAV4+2,-(SP) 
174060 013746 000160 MOV PIoRv,-(SP) 73 SAVE PIOBV. 
174064 013746 000162 Mov PIUBV+2,-(SP) 
174070 005015 CLR (SEF) +3 CLEAR ERROR FLAG. 
2 ; 
} 3 3; INPUT: NONF. 
4 3 GUTPUT: RO = ERRUR FLAGS OR ZERO. 
5 ; 
6 3 ZILOG 6036 CHIP HAS 48 REGISTFRS. 
1 3 RESET THE CHIP ANN VERIFY THAT ALL REGISTERS RETURN ZERO. 
8 ; 
9 ; T10 PARALLEL 1/0 PORT Z8036 
10 ; . EO = ROM IN VECTOR SPACE -- CAN“1 RUN 
11 3 m El = RESET STATE INCORRECT i 
12 ; * E2 + TIMER DIDN°T START 
13 ; . E3 = TIMER NEVE® STOPS. ; 
14 5 . E4 = INTERRUPT NOT MASKED AT LEVEL 4 
ea 15 ; ‘ ES = INTERRUPT NOT RECEIVED. 
Ww 16 : < £6 = LOOP TIMF-OUT, DATA XFER {INCOMPLETE 
wn 17 3 ‘ €7 = RECEIVED DATA INCORRECT 
18 
19 174072 004737 163602 CALL XRAMLO-K3K 3 VECTOR SPACF USABLE 2? 
20 174076 001404 BF@ 4s 3 PROCEED IF SO. 
21174100 052715 000001 61S #BITO, (SEF) 33 EO = ROM IN VECTOR SPACE -- CAN°T RUN 
22 174104 000137 160746 JMP PTOXIT-K3K 
23 
24 174110 012703 900060 4S: MOV #48.,23 > CHECK 48 REGISTERS... 
25 174114 012704 177000 MOV #SPIO,R4 peeeSTARTING HERE. 
26 174120 112714 000001 MOVB #1, (R4) 7 SET "CHIP-RESET™ IN MICR. 
27 174124 122714 000001 CMPR #1,(R4) >; READ IT , SHOULD SEF THF 1 BIT. 
28 174130 000403 BR 2$ 3 CHECK IT AT 2S. 
29 
30 174132 112714 1779777 1$: Mave #-1,(R4) > THEN, WRITES SHOULD BE IGNORED... 
31 174136 105714 TSTR (R4) pees AND READS RETURN ZERO. 
32 174140 001402 283 BQ 35 3 BR IF OR. 
33 174142 052715 000002 BIS #BITI, (SEF) 73 FL = RESET STATE INCORRECT 
34174146 005724 3$3 TST (R4)+ > NEXT ADDRESS... 
35 174150 077310 SOB R3,1$ jeeeAND LOOP “TIL DONF. 
36 4 
37 3; NEXT, SEE THAT EACH TIMER FUNCTIONS AS ADVERTISED. 
38 3 
39 000000 MICS 000 3 MASTER INTERRUPT CONTROL REG. 
40 000002 MCC= 002 3 MASTER CONFIGURATION CONTROL PEG. 
4 000010 CTVv= Olu 3 TIMER(S) INTERRUPT VECTOR REG. 
42 000070 CTwS= 070 3 1ST (OF 3) TIMER MODE SPEC REG. 
43 000024 CTCS= 624 3 1ST (OF 3) TIMER CMN/STATUS REG. 
44 000054 CcTTC= 054 + 1ST (OF 6) TIME CONSTANT REG (3 PAIR). 
ra 


4s 000040 CTCC= 040 1ST (OF 6) CURRENT COUNT REG (3 PAIR). 


9€eT 


( 
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174152 
174156 
174162 
174166 
174170 
174172 
174176 
174202 
174210 


012704 
142714 000001 

012703 000060 

005024 2$% 
077302 
012704 
112714 
112764 
112764 


177000 


177000 
000200 
000104 
000160 


000010 
000002 


174216 062704 000024 
174222 
174226 
174234 
174242 
174244 
174250 
174254 
174260 
174262 
174266 
174270 
174272 
174276 
174300 
174304 
174306 
174310 
174312 
174316 


106427 
012737 
012737 
005000 
012701 
112714 
112714 
000240 
132714 
001004 
077004 
052715 
000426 
132714 
001411 
077004 
077105 
052715 
000416 


000200 
160320 
000300 


PITI: 
000104 
000106 
000004 
000040 
000306 


000001 1$3 


000004 


000001 28: 


000010 


174320 
174322 
174326 


000240 3$: 
052715 060020 
000411 


174330 
174336 
174342 
174344 
174350 


062737 
106 427 
000240 
052715 
000401 


000032 
000000 


000104 4§:5$: 


000040 


174352 
174354 
174360 
174364 
174366 
174372 


022626 
012714 
012714 
005724 
020427 
103713 


000040 
000160 


177032 


174374 
174402 


112737 
000240 


000001 177000 


00:51 
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#SPIO,R4 
#1, (R4) 
#48.,R3 
(R4)¢ 
R3,2$ 
#SPIO,R4 
#209, (R4) 


#PEVNT,CTV(R4) 


#160,MCC(R4) 


#CTCS,R4 


#PR4 
#35-K3K,PEVNT 
#PR6,PEVNT+2 
RO 

#4,R1 

#40, (R4) 
#306, (R4) 


#1,(R4), 
2$ 

RO,1$ 
#8172, (SEF) 
1S 


#1, (R4) 

4s 

RO,2$ 

R1,2$ 
#BITI, (SEF) 
1s 


#BIT4, (SEF) 
6$ 


#6$-3$,°EVNT 
aPRO 


#BITS, (SEF) 
1s 


(SP)+, (SP)+ 
#40, (R4) 
#160,(R4) 
(R4)+ 


R4, A#SPIO+CTCS4+6 


PITL 
#1,SP10 


we Ne 


Ne Ne Ne ye Se Ne Ne we 


NRO Ne Ne Ne Se Ne Ne Ne 


me Ne Ne we 


we Ne 


Ne Ne New we Ne 


Ne Ne Ne Ne 


we 


Ne Ne 


GET BASE ADDRESS. 
CLEAR “CHIP-RESET"..e 


eee AND CLEAR ALL REGISTERS. 


GET BASE 


AGAIN. 


SET "MASTER INT ENAB". 


SET TO VECTOR THRU “PEVNT™. 


ENABLE ALL 3 TIMERS... 


eee CTHS = 0 = 
eeeCTTC = O = 
NOW KAISE R4 


RAISE CPU TO 
SST VECTOR. 


PUL 
TIM 


SE-QUT, 
E K 65536. 


ONCE-ONLY... 


TO 1ST TIMER CSR. 


PIO 


LEVEL. 


SET A 1 SECOND KEEP-ALIVE TIMER. 
CLEAR “IUSTIP"... 

eee AND SET “LTEIGCBITCB™... 
eee TIMER SHOULD TAKE-OFF {1 
TIMER RUNNING (CEP=1) 27? 


BR IF SO. 


3 E2 = 
ABORT. 


TIMER DION’T START 


TIMER DONE (CIP=0) ?? 


bR IF SO. 


3 £3 = TIMER NEVER STOPS. 


ABORT. 


INTFRRUPT -- SHOULD HAVE BEEN MASKED. 


7 £45 


= INTERRUPT NOT MASKED 


NOW CHANGE THE VECTOR... 
ee eLOWEK TPE CPU... 
e+e AND LET INTERRUPT COME IN- 


7 FS = 


INTERRUPT -- FIX THE STACK. 
CLEAR “IUSTTPIGCB™... 
eee AND "TE" (TIMER OFF). 
BUMP TO NEXT TEMER CHD/STAT... 


eee AND LOOP “TIL 


ALi. 3 DONE. 


THEN, RESET THE CHIP. 
FALL THRU TO DATA TEST. 


AT LEVEL 4 


INTERRUPT NOT RECEIVED. 


Let 


( 
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WBWRN BONE 


PARALLEL I/0 PORT 28036 


174404 
174410 
174414 
174420 
174424 
174430 
174434 
174440 
174444 
174450 
174456 
174464 
174472 
174500 
174506 
174514 
174522 
174530 
174532 
174540 
174546 
174554 
174562 
174566 
174574 
174600 
174602 
174606 
174610 
174614 
174616 
174620 
174622 
174624 


000004 
000020 
000032 
000100 
000102 
000066 
000022 
000034 
000120 
000122 
000014 
000036 
000140 
164377 
165400 


170002 


012704 
142714 
012701 
010164 
012721 
012721 
010164 
012721 
012721 
112764 
112764 
112764 
112764 
112764 
112764 
112764 
012764 
000414 
112764 
112764 
112764 
012764 
106427 
112764 
012702 
010503 
062703 
010346 
012700 
005023 
077002 
011603 
005001 
005065 


177000 
000001 
000154 
000004 
161010 
000200 
000006 
161024 
000200 
000100 
000000 
000300 
000200 
000000 
000300 
000200 
164377 


000200 
000200 
000100 
165400 
000200 
000377 
163646 


150002 
000020 


170002 


000100 
000102 
000020 
000120 
000122 
000022 
000022 
000140 


000100 
000020 
000120 
000140 


000014 


we Ne Ne we Ne 


PAV= 
PACS= 
PAODB= 
PAMS= 
PAHS= 
PRV= 
PRCS= 
PBDB= 
PBMS= 
PBRS= 
PCDD= 
PcDe= 
XCVR= 
AI.BO= 
AO.B1= 


; 
BYTES= 


a 
PIOD: 


PIODLs: 


PIGO2: 


PIOD3: 


1$: 


00:51 


se* REQUERES EXTERNAL 
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DATA PORT(S) TEST. 


LOOP-BACK *** 


004 3 PORT A VECTOR... 
020 feeeCMD/STATUS. ce 
032 feeeDATA BUFFER... 
100 7o--MQDE... 
102 3eeseAND HANDSHAKE SPEC. 
006 > PORT B VECTOR... 
022 jeeeCMD/STATUS.e. 
034 yeeeDATA BUFFER... 
120 pe. MONDE... 
122 geeeAND HANDSHAKE SPEC. 
014 3 PORT C DATA DIRECTION... 
036 yeeeAND BUFFER (HANDSHAKE BITS). 
140 3 1ST WORD ABOVE THE CHIP HOLDS... 
<350*40001377 3e..XCVR CONTROL BITS TTL/ACIN)IBC(OUT). 
€353*400>10 3 DITTO TTL/ACOUT)IBCIN). 
TMPL > DEFINE A SCRATCR LOCATION. 
; i 
Mov ASPIO,RA > GET BASE. ADDRESS. 
BICR #1,(R4) 7 CLEAR "CHIP-RESET". 
MOV #PIOAV,R1 
MoV R1,PAVCR4) 3 SET PORT A VECTORS. 
Mov #WAI-K3K, (RI D+ 
Mav #PK4,(R1)+ 
“ov R1,PBV(R4) > SET PORT B VECTORS. 
MOV ABI-K3K, (R1)+ 
MOV #PR4,(R1)+ 
MOVB #100,PAMS(R4) 3 SET PORT A INPUT... 
MOVB #000,PAHS(R4) 3...INTERLOCKED US... 
MOVB #300,PACS(R4) feeeINT ENABLED. 
MOvB #200,PBMS(R4) |; SET PORT B OUTPUT... 
MOVB HOO0,PBERS(k4) jee INTFRLOCKED HS... 
MOVB #300,PBCS(R4) f...INT ENABLED. 
MOVB #200,PeCS(R4) 3 SET OUT "IP" TO PRIME THE LOOP. 
“ov #AT.BO,XCVR(R4) 3 SET XCVR CONTROL BITS. 
BR ProD3 
MOVB #200,PAMS(R4) 3 CHANGE POPT A TO OUTPUT... 
MOVB #200,PACS(R4) feeeAND SET OUT "IP", 
MCVB #100,PRMS(R4) 3 CHANGE PORT B TO INPUT. 
MOV BAO.BI,XCVR(R4) 7 CHANGE XCVR CONTROLS. 
uTPS #PR4 3 RAISE CPU. 
MOoVB #377,PCDD(R4) 3 PORT C DIRECTION ALWAYS "IN", 
Mov #XFULTIO-K3K,R2 3 XMT BUFFER POINTER => R2. 
MOV $TOP,R3 
aod #BUFRI,R3 ; RCV BUFFER POINTER => R3. 
MOV R3,-(SP) 3 SAVE A COPY OF R3. 
HOV #16.,R0 
CLR (R3)+ 3 CLEAR IT... 
SOB R0,1$ 
MOV (SP),P3 3eeeAND RESET POINTER. 
CLR R1 
CLk BYTES(S$TOP) 3 CLEAR BYTE COUNTERS. 


BET 
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174630 
174634 
174642 
174646 
174652 


174656 
174664 
174666 
174670 


174674 
174676 
174702 
174706 
174710 
174712 
174716 


174720 
174724 
174726 
174730 
174734 


174736 
174742 
174746 
174746 
174752 
174756 
174762 
174766 
174772 
174776 
175000 
175002 
175006 


112714 
112764 
116400 
116400 
106427 


026527 
001 403 
077105 
052715 


012603 
012702 
012701 
122223 
001402 
052715 
077105 


105764 
100404 
105014 
105064 
000676 


112714 
005064 


012637 
012637 
012637 
012637 
012637 
012637 
011500 
001402 
052700 
000207 


090200 
000224 
000032 
000034 
000000 


170002 


000100 


163646 
000022 


000200 
000100 
000002 
000001 
000140 
000162 
000160 
000156 
000154 


000106 
000104 


100000 


00351 


MOVR 
MOVR 
MOVB 
MOVE 
MTPS 


CMP 
BEQ 
SOB 
BIS 


MOV 
“ov 
MOV 
CMP3 
BEQ 
BIS 
SOB 


TSTB 
BMI 
CLRB 
CLRB 
BR 


MOovB 
CLR 


MOV 
MOV 
Mav 
MOV 
Mav 
MOV 
Mav 
BFEQ 
BIS 


RETURN 
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#200, (R4) 
#224,MCCC(R4) 
PADB(R4),RO 
PBDB(R4),RO 
#PRO < 


BYTES(STOP), #<18 


3$ 
R1,25 
#31T6, (SEF) 


(SP)+,23 
#XFLT1O-K3K,R2 
H18.,R1 

(P2)+, (R34 

5S 

#BIT7, (SEF) 
R1,4$ 


PAMS(R4) 
7$ 

cR4) 
MCC(R4) 
PIOD2 


#1, (R4) 
XCVR(R4) 


(SP)+,PIOBV+2 
(SP )+,PIOBYV 
(SP )+,PIOAV+2 
(SP)+,PIOAV 
(SP)+,PEVNT+2 
(SP )+,PEVNT 
(SEF ),RO 
30097$ 
#<19O*BITL2>,R0 


> SFT UMIFE" LL. 
2ocAND ENABLE ALL THRES PORTS. 
DUMMY READ (FLUSH)... 
eee BOTH DBS. 
LOWER CPU... 
eeeDATA SHOULD BEGIN TO FLOW. 
*BITR>118. 3 18 BYTES TRANSFERRED ?? 
BR IF SQ. 
HANG-AROUND FOR A WHILE. 
7 £6 = LOOP TIME-OUT, DATA XPER INCOMPLETE 


Ne Ne See te Ne Ne Ne Ne 


GET RCV°D... 
eoeeAND XMT°D FOINTERS.ee 


Nene 


Zeoee AND COMPARE XMTD/RCVD DATA. 


73 F7 = RECEIVED DATA INCORRECT 


+ CHECK PORT A DIRECTION. 

> BR IF OUTPUT. 

3 RLSE, CLEAR MASTER... 
jeeeCONTROL REGISTERS. 24 
jeeeAND GO “ROUND ONCE MORE. 


> THEN, RESET THE CHIP... 
gaee AND TPANCFIVER CONTROLS. 


72 RESTORE PIOBV. 

37 RESTORE PIOAV. 

33 RESTORE PEVNT. 

ERROR BITS => RO<K11:200>... 
eee AND SKIP IF NONE- 


ELSE, ADD TEST NUM => RO<15212>... 
eee AND RETURN (NZ). 


Ne Ne Ne Ne 
we Ne Ne Ne 
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1 3 
2 + PORT INTERRUPT HANDLER(S). 
3 3 
4 eENABL LSB 
5 175010 012700 000032 ATs MOV #PADB,RO + PORT A -~ GET DB INDEX. 
6 175014 105764 000100 TSTB PAMS(R4) 3 CHECK OIRECTION. 
7:175020 100407 BMI 1$ 3 OUTPUT 
8 175022 000421 BR 3$ 3 INPUT 
9 
10 175024 0127090 000034 BI: MOV #PBDE, RO 3 PORT B -- OITTO. 
11 175030 105764 000120 TSTB PBMS(P4) 
12 175034 100401 BMI 1$ ; OUTPUT 
13 175036 000413 BR 3$ 3 INPUT 
: 14 
15 175040 060400 1$3 AOD R4,20 4 OUTPUT -- POINT TO DATA BUFFEP. 
16 175042 105712 TSTe (R2) 7 ANY BYTES LEFT 7? 
17 175044 001404 bEQ 2$ 7 BR IF NOT. 
18 175046 112210 MOVB (R2)+, CRO) 3 ELSE, SEND NEXT BYTE... 
19 175050 105265 170002 INCB BYTES(S$TOP) 7eeeBUMP THE COUNT... 
20 175054 000410 BR 4s yeeeAND RETURN. 
21: 175056 112760 000240 177766 25: MavB #240,-12(R0) + WHEN XMIT DONE, CLEAR “IP"... 
22 175064 000404 BR 4s ZeeeAND RETURN. 
23 , i 
24 175066 060400 3$s aDD R4,R0 ‘ + INPUT -- POINT TO DATA BUFFER. 
25 175070 111023 MOVB (RO), (R3)+ 7 STORE THE BYTE... 
26 175072 105265 170003 INCE BYTES+t($TOP) zeeeAND BUMP THE COUNT. 
~ 27 175076 112760 000140 177766 45: MOVB #240,-12(R0) > COMMON EXIT -- CLEAR “IUS"... 
WwW 28 175104 000002 RTI zeeeAND RETURN. 
o 29 «DSABL LSB 


( ( 
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1 «SBTTL - T12 DMA CONTROLLER AMZ8016 


ZPAAAARAAAAREAAERERA AAA EARERENEREREREREREERAEEERHRREARAERAAEEARERAERE EH 


33* TEST 11 -- OMA CONTROLLER AMZ8016 


SP ARAAAAAAAAAARAERAARERRRETRARHEAER RARE RARER AERARARHEERAEEEEEERARAERERERE 


175106 TSTIL: 
175106 TOMA: 
175106 013746 000164 MOV DMAV,-(SP) 737 SAVE DMAV. 
175112 013746 000166 NOV DMAV+2,-(SP) 
175116 005015 CLR (SEF) 37 CLEAR ERROR FLAG. 
2 3 
3 3 INPUT: R1 = Q-BUS ADDRESS BITS<21:6> OR ZERO. 
4 3 OUTPUT: RO = ERROR FLAGS OR ZERO. 
5 ; 
6 ; T1L DMA CONTROLLER AMZ8016 
1 ; :: EO = ROM IN VECTOR SPACE -~ INTERRUPTS NOT TESTED 
8 ; El = Q-BUS ADDRESS UNDEFINED -- Q-BUS ACCESS NOT TESTED 
9 ; 5 E2 = CHAN INTERRUPT NOT RECEIVED 
10 ; . £3 = DMA CHANNEL HUNG (TCIEOP BOTH CLEAR) 
ll ; ‘ E4 = DMA ABORTED (EOP = 1 = NXM) 
12 ; ° E5 = DMA DATA ERROR 
13 
14 170002 QAHI=  TMPL + SAVERS FOR A TWO WORD Q-BUS ADDRESS... 
15 170004 QALO= THP2 F : : 
16 170006 CLISP= TMP3 gee. THREE VARIABLE (CH1/CH2) COMMANDS... 
17 170010 SETIE= TMP4 
18 170012 STACHN= TMPS 
19 3 
< 20 175120 004737 163602 CALL XRAMLO-K3K 3 VECTOR SPACE USABLE ?? 
oO 21 175124 001402 BEQ 1$ 3 SKIP IF SO. 
22 175126 052715 000001 BIS #BITO,(SEF) 37 EO = ROM IN VECTOR SPACE -- INTERRUPTS NOT TESTED 
23 
24 175132 010102 1$: MOV R1,R2 > Q~ADDR<21:6> DEFINED 77. 
25 175134 001002 BNE 2$ 3 SKIP IF SO. ~ 
26 175136 052715 000002 BIS aBIT1, (SEF) 77 El = Q-30S ADDRESS UNDEFINED -~ Q-BUS ACCESS NOT TESTED 
27 
28 175142 012700 000006 2$2 MOV #6,R0 
29 175146 005001 CLR R1 
30 175150 006302 3S: ASL R2 3 N 
31 175152 006101 ROL R1 3 > ADDR<21316> => R1<6:0> 
32°175154 077003 SOB = k0, 3$ 37 
33 175156 000301 SWAB R1 } REPOSITION TO DMA FORMAT <13:8>... 
34 175160 052701 100000 BIS #BITLS,R1 geeeSFkT "Q-BUS" BIT... 
35 175164 010165 170002 Mov R1,QAHI(STOP)  3...AND SAVE Q-BUS HIGH (SEG/TAG)... 
36 175170 010265 170004 MOV R2,QALO(STOP) 7...AND LOW (OFFSET) ADDRESS. 
37 3 
38 3 NOW PUSH THE 6-LINK CHAIN SCRIPT ONTO THE STACK 
- 3 FILLING IN THE CORRECTED ADDRESSES AS WE GO. 
a 
41 175174 012700 162102 TDMAL: MOV #CHAINX#2~K3K,RO 3} CHAIN (TOP) ADDRESS... 
42 175200 012701 000052 MOV #<CHAINX+2-CHAINI>/2,R1 3-..AND SIZE. 
43 175204 014046 3$: MOV -(RO),-(SP) + PUSH A WORD. 
44 175206 021627 150002 cMP (SP), #BUFRL 3 LOCAL BUFRI 22 
45 175212 001002 BNE 4s > WO. 
46 175214 060516 ADD $ToP, (SP) 3 YES, ADJUST IT. 
47175216 000426 BR 8s 


LOCAL BUFR2 27 


48 175220 021627 160002 4S: cMP (SP), #BUFR2 
5$ NO. 


49 1789224 001002 BNE 


Ne Ne 


TVT 
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175226 
175230 
175232 
175236 
175240 
175244 
175246 
175252 
175254 
175260 
175264 
175 266 
175272 
175274 


175276 
175302 
175306 
175312 
175316 
175320 
175322 
175326 
175330 
175334 
175336 
175342 
175344 


175346 
175352 
175360 
175366 
175374 
175402 
175410 
175416 


060516 
000421 
021627 
001003 
016516 
000407 
021627 
001010 
016516 
062716 
014046 
016516 
005301 
077135 


000070 
000056 
000054 
000054 
000046 
000044 
000042 
000040 
000001 
000002 
020000 


106427 
012700 
012701 
005060 
005020 
077102 
012701 
060501 
012702 
010100 
005061 
010021 
077205 


012704 
012737 
012737 
012765 
012765 
012765 
012764 
010664 


( 


Firmware MACRO V¥05.00 


AMZ8016 


120000 
170004 
130000 


170004 
010000 


170002 


000200 
174400 
000056 
000054 


150002 
004000 
010000 


174400 
161500 
000200 
000054 
000062 
000240 
000115 
000042 


000164 
000166 
170006 
170010 
170012 
000070 


1 Ne Ne Ne Ne Ne Ne Se 


co 

MMR= 
STATI= 
STAT2= 
CHDR= 
CHALH= 
CHA2H= 
CHAILL= 
CRA2L= 
TC= 
EOP= 
[p= 


3 
TOMA2$: 


TOMA3® 


00:51 


ADD 
BR 

cMP 
BNE 
MOV 
BR 

CMP 
BNE 
MOV 
aDD 
“ov 
MOV 
DEC 
SOB 


EXECUTE 
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$TOP, (SP) > YES, ADJUST IT. 
8s 
CSP ),#120000 7 Q-BUS 20K ?? 
6$ 3 WO. 
QALOC(STOP),(SP) 3 YES, SUBSTITUTE IT. 
1s 
(SP), #130000 3 Q-BUS 22K 27 
8$ 7 WO. 
QALO(STOP),(SP) 3 YES, SUBSTITUTE IT... 
#4096., (SP) peeeAND BUMP UP 2K. 
-(RO),-(SP) > ON EITHER Q-BUS ADDRESS, PUSH... 
QAHIC(STOP),(SP) 5-..-AND SUBSTITUTE THE HIGH PART... 
Rl zeeeAND TWEAK THE COUNT ACCORDINGLY. 
R1,3$ 2 LOOP “TIL DONE... 


deee (SP) IS THE CHIP'S CHAIN ADDRESS. 


AND ERROR CHECK 5 DMA CHAINS AS FOLLOWS: 


LOCAL => LOCAL, 2KW. 


LOCAL 


I/G PAGE => LOCAL, 1KW. 
=> Q-BUS 20K, 2KwW. 

20K => Q-BUS 22K, 2K. 
22K => LOCAL, 2K. 


1 3 MASTER MODE REGISTER. | 
} CHANNEL 1 STATUS. 
3 CHANNEL 2 STATUS... 
}eeeAND COMMAND REGISTER (FOR BOTH). 
} CHAIN ADDRESS REGISTERS HIGH (SEG/TAG)... 


ZeeeAND THE LOW (MF FSET) HALFS. 
3 TERMINAL COUNT STATUS BIT (BITO). 


y END-OF-PROCESS (NXM) STATUS BIT (BIT2). 
+ INTERPUPT POSTED (DONE) STATUS BIT (BIT13).~ 


#PR4 7 RAISE TO CHIP LEVEL. 
#SDMA,RO 3 BASE ADDRESS. 

#46.,R1 

CMDRC(RO) 3 COMMAND "RESET"... 

CRO)+ gece AND CLEAR ALL REGISTERS. 
R1,1$ 

#BUFRI,R1 

$TUP,R1 7 GET BUFR ADDRESS. 
#2048.,R2 

RL,RO 

4096.(R1) 7 CLEAR BUFR2... 

RO, (R1)+ geeeAND PUT ADDRESSES IN BUFRI. 
R2,2$ 

#SDMA,R4 7 GET BASE POINTER. 


#21S5-K3K,DMAV 3 INT SERVICE CHAN 1 (AND 2). 
EPR4,DMAV42 

#40114,CLISP(STOP) 7 SET "CLEAR IUSITIP™... 
HAQE20,SETIE(STOP) 722e"SET LE" aoe 

#240,STACHN(STOP) 7..-AND "START CHAIN” COMMANDS FOR CH 
#115,MMR(R4) 3 SFT MODE = VI, WAIT, CPINTLV, ENABLE. 
SP,CHAIL(R4A) + SET CHAIN ADDRESS(ES)... 


cVt 


KXTNF - 
- Til 


107 
108 
109 
110 
iil 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 


135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 


175422 
175426 
175432 
175434 
175440 
175442 
175444 
175452 
175460 


175462 
175466 
175470 
175476 


175500 
175504 
175506 
175512 
175514 
175520 
175522 
175526 
175530 
175534 
175536 
175536 
175542 


175550 
175552 
175554 
175560 
175562 
175566 
175570 
175574 
175576 
175602 
175606 
175610 
175612 
175616 
175620 


175622 
175624 
175626 
175632 
175634 
175640 


175642 
175650 
175652 


010664 
012703 
005000 
032715 
001001 
106400 
016564 
016564 
077001 


052715 
024646 
026527 
001003 


016400 
000402 
016400 
022626 
032700 
001010 
032700 
001003 
052715 
000402 


052715 
016564 


012300 
001423 
012701 
060501 
012702 
060502 
020027 
001404 
012701 
162702 
022122 
001403 
052715 
000401 
077006 


005713 
001003 
032715 
001003 
021327 
001274 


032765 
001012 
062737 
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000040 
161742 


000001 
170010 
170012 


000004 
170012 


000056 
000054 
000001 
000002 
000010 


000020 
170006 


150002 
160002 
004000 
164000 
010000 


000040 


000002 
177777 


000001 
000006 


MACRO V05.00 00:51 Page 113-2 
MOV SP,CHA2L(R4) geese = 1ST LINK. 
1$: MOV #WCTBL-K3K,R3 7 SET WC TABLE POINTER IN R3. 
283 CLR RO 3 SET A KEEP-ALIVE TIMER. 
BIT #BITO, (SEF) 7 INTERRUPTS USEABLE 27 
BNE 25$ 3 SKIP NEXT IF NOT. 
MTPS RO > YES, LOWER CPU. 
000054 255: MOV SETIECSTOP ),CMDR(R4) 7 SET "CIE"... 
000054 MOV STACHN(STOP),CMDR(R4) 7-.eAND START CHAIN CHAN 1(2). 
sOB RO,. 3 TC (OR EOP) INTERRUPT SHOULD... 
zeeeHAPPEN BEFORE THIS TIMES OUT. 
BIS BBIT2, (SEF) 32 E€2 = CHAN INTERRUPT NOT RECEIVED 
CMP ~(SP),-(CSP) > FAKE IT... 
000240 CMP STACHN(STOP), #240 ;..-ARD SERVICE CHAW 1... 
BNE 22$ zeeeOR CHAN 2. 
co 
3 PROCESS DMA CHANNEL INTERRUPTS. 
¢ 
21$: MOV STAT1(R4),R0 > GET CHAW 1 STATUS. 
BR 278 3 oR 
2283 MOV STAT2(R4),R0 7 GET CRAN 2 STATUS. 
2782 CMP (SP)+, (SP )+ 3 ADJUST STACK. 
BIT #TC,RO , 
BNE 24$ ‘ 7 BR IF tC IS Set. 
BIT #EQOP,R0 
BNE 23$ > BR IF EOP (NXM) IS SET. 
BIS #BIT3, (SEF) 73 E3 = DMA CHANNEL HUNG (TCIEOP BOTH CLEAR) 
BR 24$ 
23$: 
BIS #BIT4, (SEF) 33 £4 = DMA ABORTED (EOP = 1 = NXM) 
000054 24S: MOV CLISP(STOP),CMDR(R4) 3 INT SERVICE COMPLETE, CLEAR “IUSIIP*. 
3$% MOV (RI) +,R0 3 GET WORD COUNT FROM “WCTSL®... 
BEQ 6$ pease AND SKIP IF DATA CHECK INHIBITED. 
MOV #BUFRI,R1 
aDdD $TOP,R1I 3 ASSUME SRC WAS BUFRI... 
MOV #BUFR2,R2 
ADD S$TOP,R2 deeeAND DEST BUFR2. 
CMP RO, #2048. 3 WC = 2KW 2? 
BEQ 4$ 3 SKIP IF SO... 
Mov #164000,R1 geeeELSE, SRC WAS ODTROM... 
suB #4096.,R2 Zee AND DST BUFRI. 
4$s CMP CRI) +, (R2)+ 3 COMPARE SRC/DST DATA. 
BEQ 5$ 3 BR IF OK. 
BYS #BITS, (SEF) 33 €5 = DMA DATA ERROR 
BR 6$ 3 ESCAPE ON 1ST DATA ERROR. 
5$3 SOB RO, AS 
6$3 TST (R3) 3 NEXT CIWK INVOLVE Q-BUS 7? 
BNE 7s 3 BR IF NOT. 
BIT #81T1, (SEF) 3 YES, Q-BUS ACCESS PERMITTED ?? 
BNE 8$ > NO, QUIT WHILE YOU°RE AREAD. 
1$3 CMP (R3),4-1 7 CHECK FOR END OF TABLE... 
BNE 2$ geese AND LOOP “TIL ALL LINKS DONE. 
170012 8§: BIT #i,STACAN(STOP) 3 NOW, CHECK THE CHANNEL SELECT BIT... 
BNE 9$ geese AND EXIT IF BOTH DONE. 
000164 ADD #225-215,DMAV 7 ELSE, CHANGE VECTOR... 


vt 


KXTWE - 
- Til 


163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 


174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 


aS 
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175660 
175664 
175670 
175674 


175676 
175702 
175706 
175712 
175714 
175720 
175720 
175724 
175730 
175732 
175734 
175740 


175742 
175744 
175746 
175750 
175782 
175754 


175756 
175760 
175764 
175770 
115772 
175774 


176000 
176002 
176006 
176012 
176014 


176020 
176022 
176026 
176032 
176034 


176040 


005265 
005265 
005 265 
000654 


005064 
062706 
032715 
001402 
042715 


012637 
012637 
011500 
001402 
052700 
000207 


004000 
002000 
000000 
000000 
004000 
177777 


001606 
000000 
000000 
004000 
000164 
000030 


001602 
000000 
000000 
002000 
000030 


001602 
000000 
100000 
004000 
000030 


001602 


170006 
170010 
170012 


000054 
000124 
000001 
000004 
000166 
000164 


110000 


150002 
160002 


001340 


164000 
150002 


001340 


150002 
120000 


001340 


INC CLISP(STOP) 

INC SETIEC( STOP) $eeeAND COMMANDS FOR CHAN 2... 

INC STACHN(STOP) 

BR 1$ zeseAND GO “ROUND ONCE MORE. 
95: CLR CMDR(R4) } ALL DONE RESET CHIP. 

ADD #CHAINX*#2-CHAINI,SP 3 POP CHAIN OFF THE STACK. 

BIT #BIT0, (SEF) 3 DID WE RUN WITH INTERRUPTS 27 

BEQ 10$ 3 SKIP IF sO. 

BIC #B1TZ, (SEF) 3 NO, DISCARD INTERRUPT ERROR BIT. 
10$:DMAXIT: 

MCV (SP )+,DMAV42 73 RESTORE DMAV. 

MOV (SP)+,DMAV 

Mov (SEF), RO 3+ ERROR BITS => ROC11:00>... 

BEQ 300085 p3eeeAND SKIP IF NONE. 

BIS #<11*BIT12>,RO 33 ELSE, ADD TEST UM => RO<15212>... 
30008$: RFTURN 37eeeAND RETURN (WZ). 


-1 TABLE TERMINATOR. 


f 
7 WORD COUNT TABLE FOR POST-D“A DATA CHECKS. 
3 FINAL CFECK (5.) VERIFIES THE RESULTS OF CHALNS 2, 3, 4, AND 5. 
; 
WCTBL: 2048. + 1. 2KW, BOFRI => BUFR2. 
1024, 3 2. 1KW, ODTROM => BUFRI. 
0 . 3 3. Q-BUS INVOLVED, NO DATA CHECK. 
0 3 4. Q-BUS INVOLVED, NO DATA CHECK. 
2048. 3 Se 2KW, BUFR1 => Q1 => Q2 => BUFR2. 
ta 


AND THIS IS THE 6 LINK DMA CHAIN. 


ARE ADJUSTED ACCORDING TO RAM CONFIG AND ENTRY OPTION (R2). 


CU Me Ne Ne we Ne NO 


THIS GETS PUSHED ONTO THE STACK WHERE LOCAL AND Q-BUS ADDRESSES 


HAIN: 1606 3 LOAD ARA, ARB, OPK, VECT, AND CHAN MODE. 
0, BUFRI 3 FROM LOCAL BUFRI... 
0, BUFR2 ZeeeT0 LOCAL BUFR2... 
2048. Zeee2K WORDS. 
OMAY 3 VECTOR. 
30, 1340 + SFTREQ, HDMSK, INT TCtEOP, INTLY, WORD-WORD. 
CAAIN2: 1602 3 RE-LOAD ARA, ARB, OPK, AND CHAN MODE ONLY. 
0, 164000 3 FROM LOCAL ODTROM... 
0, BUFRI deeeTO LOCAL BUFR... 
1024, ZeeelK WORDS... 
30, 1340 deeeSAME MODE AND TERMINATION. 


7Previously, CHAINS read the arbiter’s boot ROM using the QBUS. 
7Boot ROM of a KDF11-8 does not respond on the QBUS. Therefore, 
sremoved. 


CHAIN4S 1602 3 OITTo. 
0, BUFRI 3 FROM LOCAL BUFRI... 
100000, 120000 3...TO Q-RBUS 20K... 
2048. 3eee2K WORDS. 
30, 1340 3 DITTO. 
CHAINS: 1602 3 DYTtTQ. 


However, the 
CHAIN} was 


veT 


KXTWE - 
- Til 


214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 


KXT1ICA Native 
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176042 
176046 
176052 
176054 


176060 
176062 
176066 
176072 
176074 
176100 


100000 
100000 
004000 
000030 


001602 
100000 
000000 
004000 
000030 
000000 


( 
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AMZ8016 


120000 
130000 


001340 
130000 
160002 
001340 


CHAING: 


CHAINXS 
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100000, 120000 
100000, 130060 
2048, 

30, 1340 


1602 

100000, 130000 
0, BUFR2 

2048. 

30, 1340 

0 


3 FROM Q-BUS 20K... 
deeeTO Q-BUS 22K... 
zeee2K WORDS. 

; DITTO. 


3 DITTO. 

3 FROM Q-BUS 22K... 
ZeeeTO LOCAL BUFR2... 
3eee2K WORDS. 

, DITTO. 

> TERMINATOR. 


SPT 
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1 eSBTTL - T12 Q-BUS INTERRUPT 


SE RAAAAAAAEARARARRERA AERA ERERERERERREREREERARERERAREERERRRERRERERRARAEE 


33* TEST 12 -- Q-BUS INTERRUPT 


FE RAAAARAAAEAARAEEREREEREERARERREERERERREERRARAER EH EEERERRENREREREERERE 


176102 TST12¢ 
176102 TQIR: 
176102 013746 000130 MoV BIACKV,-(SP)} 37 SAVE BIACKY. 
176106 013746 000132 MOV BIACKV+2,-(SP) 
176112 013746 000024 May PWRV,-(SP) 77 SAVE PWRYV. 
176116 013746 000026 MoV PwRV¥+2,-(SP) 
176122 005015 CLR (SEF) 33 CLEAP ERROR FLAG. 
2 ; 
3 7 INPUT: R1 = 1ST OF 2 CONSECUTIVE Q-BUS VECTORS. 
4 > OUTPUT: RO = ERROR FLAGS OR ZERO. 
5 3 
6 > *** REQUERES A RUNNING ARBITER CPO *** 
1 3 
8 7 VERIFY THAT THE QIR CAN INTERRUPT THE ARBITER, AND THAT 
9 > THE POST-INTERRUPT PROCESS WORKS AS ADVERTISED. 
10 3 
11 H T12 Q-BUS INTERRUPT 
12 3 . EO = Q-BUS VECTOR UNDEFINED ~- CAN°’T RUN 
13 3 . £1 = BREQ (CSR<14>) NEVER GOT aad 
14 3 . €2 = ROM IN VECTOR SPACE -~ RFSPONSE INTERRUPTS NOT TESTED 
15 ; . E3 = INT-ON-BIACK NOT MASKED AT PRS 
16 , . E4 = INT-ON-BIACK MOT RECEIVED : 
17 3 . ES = BIACK DIDN°’T CLEAR BREQ (CSR<14>) 
18 3 . E6 = BRESET TRAP THRU 24 DIDN°’T HAPPEN 
19 
20 176124 005701 TST R1 3 Q VECTOR DEFINED ?? 
21 176126 001003 BNE 1$ > PROCEED IF SQ. 
22 176130 052715 000001 BIS #BITO, (SEF) +7 EQ = Q-BUS VECTOR UNDEFINED ~- CAN°T RON 
23 176134 000516 dR QIXIT : 
24 
25 176136 106427 000240 1$3 MTPS #PRS 7 RAISE CPU. 
26 176142 042737 177677 177530 BIC #°CBIT6,SCSR 3 ENSURE EVERYTHING OFF (EXCEPT DPR). 
27: 176150 010137 177532 MOV R1,SQIR > WRITE A VECTOR IN QIR<9:22>. 
28 176154 032737 040000 177530 BIT #B1T14,SCSR 3 REQUEST SHOULD BE SET. 
29 176162 001002 BNE 25 + SKIP IF SO. 
30 176164 052715 900002 BIS #BIT1, (SEF) 33 El = BREQ (CSR<14>) NEVER GOT SET 
31 
32 176170 004737 163602 283 CALL XRAMLO-K3K 3 VECTOR SPACE USABLE ??7 
33 176174 001403 BEQ 3$ + PROCEED IF SO. 
34 176176 052715 000004 BIS #B1T2, (SEF) #3 E2 = ROM IN VECTOR SPACE -- RESPONSE INTERRUPTS NOT TESTE 
35 176202 000473 BR QEXIT 
36 
37 176204 012737 162232 000130 38: MOV #4S-K3K,BIACKY 3 SET RESPONSE VECTOR. 
38 176212 012737 000240 000132 MOV #PRS,BIACKV+2 
39 176220 052737 030000 177530 BIS #BITLIZIBIT12,SCSR ; SET ENABLES. 
40 176226 077001 soB RO,. ¢ RFSPONSE SHOULD BF MASKED AT THIS LEVEL. 
41 176230 000403 BR s$ 
42 176232 4S: 
176232 052715 000010 BIS #B1TI, (SEF) 73 £3 = IWT-ON-BIACK NOT MASKED AT PR5S 
43 176236 000411 BR 6$ 
44 176240 062737 000030 000130 58: ADD #6$-4$,BIACKV 3s CHANGE RESPONSE VECTOR. 
45 176246 106427 000000 MTPS HPRO 3 LOWER CPU... 


46 176252 077001 sau RO,. dese INT SHOULD COME IN. 


9VT 


KXTNF 
- T12 


47 
48 
49 
50 
51 
52 
53 


54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 


69 
70 
11 
72 


( 
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176254 052715 000020 
176260 000401 
176262 022626 6$: 
176264 032737 040000 177530 65S: 
176272 001405 
176274 052715 000040 
176300 077001 
176302 000005 
176304 077001 

r7 

; 

, 

2 
176306 022121 7$3 
176310 012737 162370 000024 
176316 012737 000340 000026 
176324 106427 000340 
176330 042737 02000C 177530 
176336 052737 002000 177530 
176344 010137 177532 
176350 005000 
176352 077001 
176354 052715 000100 
176360 077001 
176362 000005 
176364 077001 
176366 000401 
176370 022626 8S: 
176372 042737 177677 177530 QIXxItT: 
176400 012637 000026 
176404 012637 000024 
176410 012637 000132 
176414 012637 000130 
176420 011500 
176422 001402 
176424 052700 120000 
176430 000207 30009$: 


00:51 


BIS 
BR 

c¥P 
BIT 
BEQ 
BIS 
SOB 

RESET 
SOB 


CMP 
MOV 
MOV 
MTPS 
BIC 
BIS 
MOV 
CLR 
SOB 
BIS 
SOB 
RESET 
SOB 
JR 
CMP 
BIC 
MOV 
MOV 
Mov 
MOV 
MOV 
BEQ 
BIS 
RFTURN 
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#BIT4, (SEF) 
65$ 

(SP )4, (SP )+ 
#BIT14,SCSR 
T$ 

#BITS, (SEF) 
RO,. 


RO,. 


(R1)+,CR1)+ 
#8S-K3K,PWRV 
#PR7,PURV42 
#PRT 
#BLT1L3,SCSR 
#RITIO,SCSR 
R1,SQIR 

RO 

RO,. 
HBIT6JC(SEF) 
RO,. 


hO,. 

QIXIT 

(SP )+, (SP )+ 
#°CBIT6,SCSR 
(SP )+,PURV+2 
(SP)}+,PWRYV 

(SP )+,BLACKV+2 
(CSP )+,BIACKYV 
(SEF),RO 
30009$ 
#<i2*BIT1L2>,R0 


73 F4 = INT-ON-BLACK NOT RECEIVED 


OK, FIX STACK. 
REQUEST SHOULN BE CLEAR. 


Ne Ne 


77 ES = BIACK DION’T CLEAR BREQ (CSR<K14>) 


73 LOCAL RESET. 


NOW ONCE MORE USING THE ALTERNATE VECTOR CIN ARBITEP) 
TO CAUSE A “BUS-INIT™ AND LOCAL TRAP THRU VECTOR 24. 


BUMP UP (+4) TO SECOND VECTOR. 
SET PWk-UP VECTOR. 


Ne Ne 


SHGULD BE NON-MASKABLE. 

CLEAR IACK ENABLE. 

ARM BRESET TRAP. 

POST Q-BUS REQUEST. 

ARBITER EXECUTES A BUS-RESET... 

Zeee AND A TRAP THRU 24 SHOULD OCCUR. 

37 F6 = BRESET TRAP THRU 24 DEDN°T HAPPEN 


Ne Ne Ne Ne Ne 


77 LOCAL RESET. 


7 PWR-UP TRAPPED TO HERE, FIX STACK. 
+ CLEAR CSR. 
27 RESTORF PwWRV. 


37 RESTORE BIACKV. 


33 FRROR BITS => RO<11:00>... 
33e.-eAND SKIP IF NONE. 

33 ELSE, ADD TEST NUM => RO<15:12>... 
3}eeeAND RETURN (NZ) 


Let 


( ( 
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1 eSBTTL - T13 DUAL-PORT RAM AND IPV 


FERAAAAAARARRAARAARAAAAERERAREARERRERERAEAREERARERRRARERREARERERARREERRER 


37* TEST 13 --~ DUAL-PORT RAM AND IPV 


33 RRARAARAERERREARREREARAREERARERRERERRAKEEMRERRENRKEREKKEREREKARKEERRAEKEERHEKARE 


176432 TST133 
176432 TOPRs 
176432 013746 000120 MOV DPRV4,-(SP) 33 SAVE OPRV4. 
176436 013746 000122 MoV DPRV4+2,-(SP) 
176442 013746 000124 MoV DPRV8,-(SP) 73 SAVE DPRV8. 
176446 013746 000126 Mov DPRV8¢2,-(SP) 
176452 013746 000134 MOV DPRV12,-(SP) 77 SAVE DPRV12. 
176456 013746 000136 Mov DPRV12+2,-(SP) 
176462 005015 CLR (SEF) 33 CLEAR ERROR FLAG. 
2 , 
3 3 INPUT: NONE. 
4 3 OUTPUT: RO = ERROR FLAGS OR ZERO. 
5 3 
6 3 FIRST, DISABLE THE OPR AND VERIFY WRITE/READ 
7 3 FROM THE LOCAL (II) SIDE. 
8 ; 
9 3 T13 DOUAL-PORT PRAM AND IPV 
10 3 : EO = LOCAL DPR WRITE-READ ERROR 
11 7 . El = BUS-ERROR ON Q-BUS/DPR READ 
12 ? . E2 4 NOR-ZERO DATA RETURNED ON Q~BUS READ 
13 3 ° E3 = ROM IN VECTOR SPACE ~- Q-#RITE AND INTERRUPT NOT TESTED 
14 ? . £4 = BUS FRROR ON WRITE TO DPR WORD 0 
15 3 : €5 = COMMAND INTERRUPT DIDN°T HAPPEN (OR DOESN°’T WORK) 
16 ? . £6 = Q-BUS WRITE AND/OR INTERRUPT WITH DPR DISABLED 
17 ; ° £7 = Q-RUS WRITE DIDN°’T TIME-OUT 
18 3 . E86 = Q-BUS WRITE TIMED-OUT 
19 3 - E9 = DPR INTERRUPT 4 NOT RECEIVED 
20 r ° E10 = DPR INTERRUPT 8 WOT RECEIVED 
21 3 . E1l = DPR INTERRUPT 12 NOT RECEIVED 
22 
23 176464 005037 177530 CLR $CSR 3 ENSURE EVERYTHING OFF. 
24 176470 012702 175000 MOY #SDPR,R2 7 DPR BASE ADDRESS (LOCAL). 
25 176474 012701 125252 MOV #125252,R1 7 USE ALTERNATING 1°S AND 0°S. 
26 176500 012700 000020 MoV #16.,R0 
27 176504 010112 1$: MOV R1,(R2) 3 WRITE... 
28 176506 022201 cMP CR2)4,R1 deee AND CRECK A WORD. 
29 176510 001402 BEQ 2$ > SKIP IF RIGHT. 
30 176512 052715 000001 BIs #BITO, (SEF) 73 EO = LOCAL DPR WRITE-READ ERROR 
31 176516 077006 2$3 sos RO,1$ 3 LOOP “°TIL DONE. 
32 3 
33 3 NOW THE DPR IS FULL OF ALTERNATING 1°S AND 0°S. 
34 3 READ ALL WORDS FROM THE Q-BUS SIDE USING THE DMA ENGINE. 
35 + EXPECT ALL ADDRESSES TO RESPOND (NO EOF), BUT DATA = 0°S. 
36 3 
37 170004 QADR= TMP2 "> SAVE Q-~BUS... 
38 170006 LADR= TMP3 deeeAND LOCAL ADDRESSES. 
39 000000 RD= 0 2 DMA DRIVER READ..w. 
40 000010 WRT= WOIO-RQIO poocdRITE sce 
41 000062 CNTNU= CQIN-RQIO Zeee AND CONTINOE (AFTER EOP) ENTRIES. 
42 3 
43 176520 013700 177524 TDOPR2: MOV SUID, RO 3 GET CPU ID NUM (CSRC<724>). 
44 176524 042700 177617 BIC #*C160,R0 x STRIP <6:4> = NUM*16... 


45 176530 006300 ASL RO geeeTIMES 2 = NUM*32... 


87T 
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DUAL-PORT RAM AWD IPV 


176532 
176536 
176544 
176546 
176552 
176556 
176560 
176564 
176570 
176574 
176600 
176602 
176604 
176606 
176614 
176620 
176624 
176630 
176634 
176636 
176644 
176646 
176652 
176654 
176660 
176664 
176666 
176670 
176674 


176676 
176702 
176704 
176710 


176712 
176716 
176722 
176726 
176730 
176732 


176734 
176740 
176744 
176750 
176754 
176760 
176762 
176766 
176772 


176776 


062700 
032737 
001 402 
062700 
010065 
010500 
062700 
010065 
012700 
012701 
014046 
077102 
000403 
052765 
016500 
016501 
012702 
004766 
102007 
032765 
001760 
052715 
000411 
016500 
012701 
005720 
001402 
052715 
077105 


004737 
001403 
052715 
000563 


012700 
016501 
012702 
005020 
005021 
077203 


012701 
012721 
012721 
012721 
012721 
022121 
012721 
012721 
106427 


016500 


160000 
000200 


015400 
170004 


150002 
170006 
163602 
000101 


002000 
170004 
170006 
000020 
000000 


002000 
000002 
170006 
000020 


000004 


163602 
000010 


175000 
170006 
000020 


000120 
163350 
000240 
163356 
000240 


163364 
000240 
000340 


170004 


177524 


170004 


170004 


add 
BIT 
BEQ 
ADD 
1$3 “ov 
MOV 
aoD 
MOV 
MOV 
MOV 
2$3 MoV 
SOB 
BQ 
3S: BIS 
35$: MOV 
Mov 
Mov 
CALL 
BYC 
BIT 
BEQ 
BIS 
BR 
4S: Moy 
Mov 
S$: TST 
BEQ 
BIS 
SOB 


wn 
oo 


mp NO NO Ne he Ne 


EP¥1: CALL 
BE@ 
BIS 
BR 


1$: MoV 
MoV 
MOV 
11$: CLR 
CUR 
SOB 


MOV 
MoV 
Mov 
Mov 
MoV 
cMP 
“ov 
MOV 
MTPS 


Mov 
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#SQDPR1,R0 3eeePLUS LO BASE = GLOBAL ADDRESS. 
#B81T7,S0ID 3 ID >= B. 77 
1$ > SKIP IF NOT. 


#<SQDPR2-S$QDPR1>,RO 7 YES, ADJUST TO HIGH RANGE. 
RO, QADR( STOP) 3 SAVE IT IN RAM. 

$TOP,RO 

#BUFR1,RO 3 CALCULATE BUFFER ADDRESS... 
RO,LADR(S$TOP) Zeee AND SAVE IT AS WELL. 
#QIOC*+2-K3K,RO 5 GET DRIVER ADDRESS... 
#<KQIOC+2-RQIO>/2,R1 7.eeAND SIZE... 


~(RO),- (SP) zeee AND PUSH IT ONTO THE STACK. 
R1,2$ 
35$ > SKIP NEXT. 


#2000,QADR(STOP) 3 ALTERWATE BASE ADDRESS. 


QADR(STOP),RO + SET Q-BUS ADDRESS... 
LADR(STOP),R1 geeeLOCAL ADDRESS... 

#16.,R2 Zeee AND WORD COUNT. 

RD(SP) 7 READ FROM Q-BUS SIDE VIA DMA. 
4s > BR IF OK (NOT “EOP™). 


#2000,QADR(STOP) ; NOT THERE, BOTH BASES TRIED ?? 
3$ NO, GO “ROUND ONCE. 


we Ne 


#BITL, (SEF) 7 El = BUS-ERROR OW Q-BUS DPR READ 

TIPVL , ’ 

LADR(STOP), RO 3 GET BUFFER ADDRESS. 

#16.,R1 

(RO )+ 7 ORSERVED DATA SHOULD BE ZERO. 

6$ 7 BR IF SO. 

#8172, (SEF) 73 F2 = NON-ZERO DATA RETURNED OW Q-BUS READ 
R1,5$ 


SOQ FAR, SO GOOD -- NOW WRITE ALL FROM THE Q-BUS SIDE. 
1ST WRITE SHOULD FORCE A NOW-MASKABLE RESTART TRAP (COMMAND). 
ALL OTHERS SHOULD APPEAR NON-EXISTANT (EOP).. 


XRAMLO-K3K 3 WECTOR SPACE USABLE 27 
1$ 3 PROCEFD IF SO. 

#BIT3, (SEF) 73 E3 = ROM IN VECTOR SPACE -- Q-WRITE AND INTERRUPT NOT 
TIPXIT 

#SDPR,RO 

LADOR(STOP),R1 

#16.,R2 

(RO )+ 7 CLEAR DPR... 

CR1)+ | geese AND BUFFER, 

R2,11$ 

#DPRV4,R1 

#IPV4-K3K,(R1)+ 5 SET DPRV4... 
#PRS,(R1)+ 

WIPV8-K3K,(R1)+ 7...DPRV8... 

#PRS,(R1)+ 


CRI +, (RL D+ 

#IPV12-K3K,(R1)+ 3.--AND DPRV12 VECTORS. 

#PRS,(R1I)+ 

#PR7 3 RAISE CPU, COMMAND INTERRUPT... 
Zee-eSHOULD BE NOW-MASKABLE. 

QADR(STOP),RO > GET GLOBAL ADDRESS... 


TES 


6¢T 


KXIRF - 
- T13 


103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 


122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
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177002 
177006 
177012 
177016 
177022 
177024 
177030 
177034 
177036 
177042 
177042 
177044 
177050 
177054 
177060 
177064 
177066 
177070 
177072 
177072 
177076 


177100 
177106 
177112 
177116 
177122 
177126 
177132 
177134 
177140 
177144 


177146 
177152 
177154 
177160 
177162 
177166 
177170 


177174 
177200 
177202 
177206 
177210 
177214 
177220 
177222 
177226 
177230 
177234 
177240 


016501 
012702 
012711 
004766 
102002 
052715 
005737 
001402 
052715 


005004 
106 427 
012703 
012702 
004766 
102002 
005704 
001402 


052715 
077312 


052737 
016500 
062700 
016501 
062701 
012703 
005004 
012702 
004766 
102406 


030327 
001410 
052715 
000405 
030327 
001002 
052715 


030327 
001405 
020427 
001402 
052715 
030327 
001405 
020427 
001402 
052715 
030327 
001405 


170006 
000001 
000040 
000010 


000020 
175000 


000040 
000000 
000017 


000001 
000010 


000100 


000170 
170004 
000002 
170006 
000002 
000002 
000001 
000010 
001042 
000200 
001042 
000400 
000020 
000004 


001000 
000400 


000010 


002000 
010000 


177530 


00:51 


MOV 
MOV 
MoV 
CALL 
BYC 
BIS 
2$3 TST 
BEQ 
BYS 


4s: CLR 
MTPS 
Moy 
S$: “OV 
CALL 
BYC 
TST 
BEQ 


BIS 
3 sos 
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LADR(S$TOP),R1 


#1,R2 
#40,(R1) 
WRI(SP) 

28 

#BIT4, (SEF) 
SDPR 


3§ 
#BIT5S, (SEF) 


R4 

#PRO 
#15,,R3 
#1,R2 
WRT(SP) 
6$ 

R4 

1$ 


#P1T6, (SEF) 
R3,5$ 


3eeeLOCAL ADDRESS... 

ZeeeAND WORD COUNT. 

2 SFT LST WORD = “NOP™ COMMAND. 

7 WRITE DPR WORD 0... 

zeeeSHOULD NOT HAVE ABORTED. 

73 E4 = BUS ERROR ON WRITE TO DPR WORD 0 
7 COMMAND SHOULD HAVE BEEN CLEARED. 


33 ES = COMMAND INTERRUPT DIDN°T HAPPEN (OR DOESN°T WORK) 


CLEAR INT RECEIVED FLAG... 
e+e AND LOWER CPU. 

SET LOOP FOR 15 MORE WRITES. 
SET WORD COUNT. 

WRITE NEXT FROM Q-BUS SIDE... 
7eee SHOULD GET "EOP"... 

foes AND eee 

geeeNO INTERRUPT. 


Ne Ne Ne Ne Ne 


37 E6 = Q-BUS WRITE AND/OR INTERRUPT WITH DPR DISABLED 


7 

3 

3 NOW, ENABLE THE DPR, AND WRITE WORDS 1-15 AGAIN. 
3 EXPECT LEVEL 5 INTERRUPTS AT WORDS 4, 8, AND 12, 
3 
3 
T 


AND EOP AT WORDS 1, 5, AND 9. 
IPV2: BIS #170,S$CSR 3 SET ALL ENABLES. 
MOV QADR(STOP), RO 3 SET Q ADDRESS... 
aDD #2, 20 ZeoeeFOR DPRI.We 
MOV LADR(STOP),R1 eee AND LOCAL ADDRESS. 
ADD #2,R1 3e- DITTO. 
MOV #BIT1,R3 > BIT = CURRENT WORD ONDER TEST. 
1$3 CLR R4 7 CLEAR “INT RECVD" FLAG. 
“ov #1,R2 + SET WC... . : 
CALL WRTCSP) 32-e-AND BRITE 1ST WORD. 
BVS 3$ > BR IF IT TIMED-OUT. 
2$3 BIT R3,#BITLIBITSIBITS 3 DIDN°T TIME-OUT, SHOULD IT HAVE 7? 
BEQ 4s 3 NO, PROCEED. 
BIS #8177, (SEF) 33 E7 = Q-BUS WRITE DIDW’T TIME-OUT 
BR 4s 
3$3 BIT RI, #BITIIBITSIBITS 3 DID TIME-OUT, SHOULD [T HAVE ?? 
BNE 4$ 7 YES, PROCEED. 
BIS #BIT8, (SEF) 77 ES = Q-BUS @RITE TIMED-OUT 
4S: bIT R3,ABIT4 3 INTFRRUPT 4 EXPECTED ?? 
BEQ S$ 3 NO 
CMP R4,84. 3 WES, RECEIVED 2? 
BEQ 9$ 3 YES. 
BIS #BITS, (SEF) 77 E9 = DPR INTERRUPT 4 NOT RECEIVED 
5$s BIT R3,#BITS 3 INTERRUPT 8 EXPECTED 2? 
BEQ 6$ 3 NO. 
CMP R4,88. 3 Y¥FS, RECEIVED ?? 
BEQ 6$ + YES. 
Bis HBETIO, (SEF) 77 E10 = DPR INTERRUPT 8 NOT RECETVED 
6$3 bIT R3,46IT12 ¢ INTERRUPT 12 EXPECTED ?? 
BEQ 1$ + NO 


OST 


KXTNF - 
- T13 


159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 


172 
173 
174 
175 
176 
177 
178 
179 


( 


KXTLICA Native Firaware MACRO V05.00 
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177242 
177246 
177250 
177254 
177256 


177260 
177264 
177272 
177276 
177302 
177304 
177306 
177312 
177316 
177322 
177326 
177332 
177336 
177340 
177342 
177346 


177350 
177354 
177356 
177362 
177364 
177370 
177376 


020427 
001402 
052715 
006303 
001325 


062706 
042737 
012700 
012701 
005020 
077102 
012637 
012637 
012637 
012637 
012637 
012637 
011500 
001402 
052700 
000207 


012704 
000405 


012704 


000402 
012704 
042737 
000002 


000014 
004000 


000202 
177677 
175000 
000020 


000136 
000134 
000126 
000124 
000122 
000120 


130000 


000004 
000010 


000014 
000007 


177530 


177530 


783 


TIPXIT: 


30010$: 
IpV4: 
IPV6: 


IP¥12: 
IPVXITs: 


00:51 


CMP 
BEQ 
BIS 
ASL 
BNE 


aoD 
BIC 
Mov 
MOV 
CUR 
SOB 
MoV 
MOV 
MOV 
MOV 
MoV 
MOV 
MOV 
BEQ 
BIS 
RETURN 


MOV 
BR 

MOV 
BR 

MOV 
BIC 
RTI 


Page 115-3 


R4,#12. 
7$ 
#BITI1, (SEF) 
K3 
1$ 


#<QT0C+2-RQIO>,S 


#°CBLT6,$CSR 
#SDPR,RO 
#16.,R1 

(RO )+ 

R1,1$ 
(SP) +, DPRVL2¢2 
(SP)+,DPRV12 
(SP)+,DPRV842 
(SP)+,DPRVS 
(SP)4,DPRV4+2 
(SP +, DPRV4 
(SEF ),RO 
300105 
#£13*BIT12>,R0 


' 
#4.,R4 
IPVXIT 
#8.,K4 
IPVXIT 
¥12.,R4 
#7,SCSR 


YES, RECEIVED 2? 

YES. 

3 F1ll = DPR INTERRUPT 12 NOT RECEIVED 
SHIFT OP TO NEXT WORD (BIT)... 
2eeAND LOOP “TIL ALL DONF. 


Ne NO Ne Ne Ne 


P 3 DONE, POP DRIVER OFF THE STACK. 
> CLEAR ALL EXCEPT "DPREN™. 
7 GET LOCAL ADDRESS... 
Zeee AND FLUSH ANY CRAP. 
73 RESTORE OPRV12. 
37 RESTORE DPRVB. 
33 RESTORE DPRV4. 
77 ERROR BITS => RO<K11:200>... 
33eeeAND SKIP IF NONE. 
73 ELSE, ADD TEST NUM => RO<15:12>... 
73eeeAND RETURN (NZ). 
: i 
+ DPRV4 INTERRUPT RECEIVED. 


DITTO DPRV8. 


ue 


DITTO DPRV12. 
*e* TEMP, ENSORE REQ°’S ARE CLEAR. *** 


we Ne 


TST 
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1 FAAAEARAAARARERARERERRAERRERRERARARRERDERRERREDERRRAEREREREEREREREREREER 
2 3 SUBROUTINE TO ACCESS THE Q-BUS I/0 PAGE USING THE DMA ENGINE. 

3 3 THIS CODE IS PUSHED ONTO AND FXECUTFD IN STACK SPACE. 

4 v7 

S -DSABL AMA 3 RELATIVE PIC. 

6 3 

7 3 ON CALL, RO = Q10 ADDRESS, R1 = LOCAL ADDRESS, R2 = WORD COUNT. 

8 3 ON RETURN, THEY CONTAIN UPDATED (TERMINAL) VALUES. 

9 3 IF EOP TERMINATION, "V" BIT IS SET. 

10 ; 

Ml 174400 Dw= SDMA 7 DMA CRIP BASE. 

12 3 

13 177400 042767 000020 000170 RQIN: BIC #BIT4,CMt2 7 READ -- CLEAR “FLIP® BIT. 

14 177406 000403 BR WQIOA 

15 177410 052767 000020 000160 WwOIO0: BIS #BIT4,CH+2 3 WRITE -- SET "FLIP" BIT. 

16 177416 010067 000142 aQIOa: MOV RO,QA+2 7 SET Q-BUS 1/0 ADDRESS. 

17 177422 010167 000142 MOV Ri, LAe2 + SET LOCAL ADDRESS. 

18 177426 010267 000140 “OV R2,WC + SET WORD COUNT. 

19 177432 012737 000115 174470 MOV #115, Q¢DM4+NMR 7 MODE = VI, WAIT, CPIENTLY, ENABLE. 
20 177440 012737 000074 174454 MOV #40134, Q#DM+CMDR > CLEAR INTERRUPT ENABLES. 

21 177446 005037 174446 . CLR QHDM+CHALH 

22 177452 012700 000100 “ov #Q10-.-6,R0 3 GET (PIC) CHAIN START ADDRESS. 

23 177456 060700 aOD PC,°0 q ' 

24 177460 000403 BR CQIoAa 

25 177462 012700 000110 Caras MOV #OIOC-.-6,R0 3 GFT (PIC) CHAIN CONTINUE (DUMMY). 
26 177466 060700 adD PC,RO . 

27 177470 010037 174442 COIOA: wsOV RO, QHDM4CHAIL 3 SET CHAIN ADDRESS. 

28 177474 012737 000240 174454 MOV #240,@84DM+CMDR ; CHAIN-LOAD (OR RELOAD 0) REGISTERS. 
29 177502 012737 000102 174454 MOV $102,@#DM+CNDR 7; SET SOFT-REQ (START/CONTENUE DMA)... 
30 177510 000240 NOP 

31: 177512 032737 020000 174456 15:3 BIT HIP, @RDM+STATIL 3.-.AND WAIT FOR DONE/ABORT (IP=1). 
32 177520 001774 BEQ 1$ 

33177522 012737 000054 174454 MOV #40114,@#DM+CYDR 7 OK, CLEAR TUS AND IP. 

34 177530 013700 174412 Mov @4D¥+12,R0 7 GFT FINAL Q ADDR (ARAL).ee 

35 177534 013701 174402 MoV @#04+2,R1 zeeeLOCAL ADDR (ARBL).e- 

36 177540 013702 174462 “Ov @#0M+62,R2 geee AND WORD COUNT (OPK). 

37 177544 032737 000002 174456 BIT #EOP,REDM*+STAT] 3 “EOP’ TERMINATION 2? 

38 177552 001401 BEQ 2$ > SKIP EF NOT... 

39 177554 000262 SEV gee OTHERWISE, SET "V" IN PSH. 

40 177556 000207 2$3 RETORN 

41 

42 177560 001602 Qio: 1602 7 LOAD CARA, CARB, COPK, AND CA MODE. 

43 177562 177400 000000 QAs 177400, 0 3 Q-BUS [/0 ADDRESS (CARA) 

44 177566 000000 000000 LAs 0, 0 ¢ LOCAL ADDRESS (CARB) 

45 177572 000000 WCs 0 3 WORD COUNT (COPK) 

46 177574 000010 001340 CMs 10, 1340 7 CHAN MODE (1360 IF “FLIP™ = 1). 

47 177600 000000 QIac: 0 3 DOMMY RELOAD TU CLEAR “NAC AND CONTINUE. 
48 eENABL AMA 


49 ZPRRARERRERRRERRREERRERERERAREREERARRRERRRRERERRARERREERERRREAEREAEREREREDE 


eST 


KXTNF - 
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ry 
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~ 
~ 


bat at mt Pa pt 
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17 


KXTIICA Native Firmware MACRO V05.00 
DUAL-PORT RAM AND IPV 


177602 
177604 
177606 
177610 
177612 
177614 
177622 
177624 
177630 
177632 
177634 
177640 
177642 
177644 


177646 
177650 
177660 
177670 


00:51 


Page 117 


HI SEGMENT COPY OF ROM/RAM IN VECTOR SPACE ROUTINE. 


3 
3 
3 
3 KETURN R2<00 
3 
3 
x 


R2<O1 
005000 RAMLOs: CLR 
005002 CLR 
011046 MOV 
005116 com 
005110 coM 
126066 000001 000001 CMPB 
001402 BEQ 
052702 000002 BIS 
121026 1$3 CMPB 
001402 BEQ 
052702 000001 BIS 
005110 2$s COM 
005702 TST 
000207 RETURN 
ra 
7 
a 
015 012 XFLT1LO: .BYTE 
001 002 004 BYTE 
376 375 373 «BYTE 
000000 WORD 
-DSABL 
KXTNF - KXTLICA Native Firmware MACRO V05.00 00:51 


~ £13 


DUAL-PORT RAM AND IPV 


000001 


eend 


> 


RO 

R2 
(RO),-(SP) 
(SP) 

(RO) 
1(RO),1(SP) 
1$ 
#BIT1,R2 
(RO), (SP)*+ 
2$ 
#BITO,R2 
CRO) 

R2 


3 


> = 1 IF LO BYTE NON-WRITABLE. 
= 1 If HI BYTE NON-WRITASLE. 


GET TARGET LOCATION... 


3eeeAND COMPLIMENT IT. 


me Ne Ne No Ne we Se Ne Me 


COMPLIMENT TARGET LOCATION. 
HI BYTE WRITABLE ?? 

YES 

yO 
LO BYTE SRITABLE ?? 

YES 

NO 
RESTORE TARGET LOCATION. 
SET CONDITION FOR CALLER. 


HIGH SEGNENT COPY OF ,THE FLOATING 1/0 DATA TABLE. 


18, 12 > SYNC PAIR. 
001, 002, 004, 010, 020, 040, 100, 200 ; FLOATING 1. 
376, 375, 373, 367, 357, 337, 277, 177 3 FLOATING 0. 
0 3 TERMINATOR. 
AMA 

Page 118 


est 


( 
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ABAUD 
AB100 
AB200 
AB300 
aB400 
ABS00 
AB600 
acc 
accuUM 
ADDREG 
ADSTKO 
anp100 
ao200 
AD220 
aD0240 
ad250 
aD 253 
a0255 
aD270 
aD280 
aD290 
aDd300 
ap400 
aDS0o 
AD600 
ad700 
aoso0o 
al 
AI.BO 
AQ.BI 
APLPCO 
APLPSO 
APLROO 
APLR10 
APLR20 
APLR30 
APLR40 
APLRSO 
APLSPO 
ARDFGB 
A-SET 
a4800 
BBF10 
BBF20 
BEVNT 
BI 
BIACKYV 
BITO 
BIT1 
BIT1O 
BIT11 
B1T12 
BIT13 
BIT14 
BIT15 
BIT2 
B1T3 


Hit team nae 


166656 
166712 
166722 
166740 
166756 
166770 
166770 
161146 
173540 
165522 
177700 
165530 
165530 
165550 
165560 
165564 
165574 
165606 
165614 
165642 
165644 
165646 
165652 
165666 
165674 
165720 
165724 
175010 
164377 
165400 
177766 
177770 
177750 
177752 
177754 
177756 
177760 
177762 
177764 
000004 
162130 
162126 
000000 
177776 
000100 
175024 
000130 
000001 
000002 
002000 
004000 
010000 
020000 
040000 
100000 
000004 
000010 


G 


aaa 


AAARAANDQAAAG 


aa 


AAAARAAAAA 


BIt4 
BITS 
BIT6 
BITT 
BIT8 
BiT9 
BOOTFO 
BOOTST 
BRKENT 
BSUPY 
BS100 
BS200 
BS300 
BS400 
BS5S00 
BS550 
BS570 
BS600 
BUFR1 
BOFR2 
BYTES 
B1200 
82400 
B300 
B4800 
B600 
B9600 
CABIT 
CHA 
CHAINX 
CRAINI 
CHAIN2 
CHAING 
CHAINS 
CHAING 
CHALH 
CHALL 
CHA2H 
CHA2L 
CRB = 
CHEND 
CHKCHR 
CHNOF O= 
CANSTO= 
CHTAB 
CHX = 
cH100 
CH200 
CA250 
CH300 
cn400 
CKSUM 
CLISP = 
cM 

CMOR = 
CMREGA= 
CNDFGB 


ee 
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000020 
000040 
000100 
000200 
000400 
001000 
177774 
172322 
164674 
171170 
171240 
171300 
171326 
171346 
171352 
171372 
171404 
171420 
150002 
160002 
170002 
000022 
000032 
000002 
000042 
000012 
000052 
010000 
2000003 
176100 
175756 
176000 
176020 


aa Aadaanan 


165742 
173614 & 
174442 
174446 
165734 
2000004 
. 173652 
173670 
173702 
173704 
173704 
161042 
170006 
177574 
000054 
174454 
000020 G 


00:51 Page 118-1 
CNTWO = 000062 
caro 177462 
CQIOA =:1177470 
CR 000015 G 
CRDS 166277 G 
CRLF 166274 G 
CSTMD 000006 G 
cTcc = 000040 
CTCS = 000024 
CTMS = 000070 
CTRL = 000000 
CTTC = 000054 
CTV = 000010 
C-CLR 162200 
C8255 = 177526 G 
DARFGB 000002 G 
DATCOM 166404 G 
DA100 166412 
DA200 166412 
DA370 =: 166.426 
DA400 =: 166 452 
DASOO =: 166 4460 
DA600 = 166.464 
DAT00 166472 
OCDFGH 000001 & 
DC.DAT . 161614 
DC.LBO 161672 
DC.RC¥Y 161500 
DC.XIT 161676 
DC.XMT 161406 
DECTST 170072 G 
DEPOS 166474 G 
DE200 166526 
DE50 166512 
DINIT 1734126 
DISPRG 165450 
DISPST 166346 G 
DISPWD 166532 G 
01100 = 166550 
DI200 =: 166554 
DM = 174400 
DMACDA= 174454 G 
DMAED 000002 ¢ 
DMALD 171032 G 
DMAMMA= 174470 G 
DMAV = 000164 
DMAXIT 175720 
DMAOOA= 174442 G 
DMAOSA= 174446 G 
DMAOVA= 174532 G 
DMAIVA= 174530 G 
DMA100 171104 
DMA200 171114 
DMA300 171142 
OMA400 171150 
DMASO =: 1171046 
DMASOO 171150 


DMA600 
OPRV12= 
DPRV4 = 
DPRVS = 
DS100 
DS200 
ENDTAB 
£0P 
EQOPBIT 
ERRA 
ERRFGB 
ERROR 
ERRTB 
EXAMIW 
EXMDIS 
EXTEST 
EX10 
EX1000 
Ex1050 
£X1200 
EX1300 
EXx20 
ExX300 
Ex400 
Ex500 
Ex600 
EX700 
EXx750 
EXx760 
EX¥770 
ExX800 
Ex900 
EXx950 
EXx970 
FAR 
FARSTR 
FAS 
FCHFGB 
FERRD 
FLTO 
FLTL 
FLT1O 


uu 


INDATA 
INHIB = 
INIT 
INITST 
1N100 
1N200 


171160 
000134 
000120 
000124 
166346 
166346 
166655 
000002 
000002 
100000 
100000 
166264 
172750 
165742 
165470 
172570 
165766 
166224 
166242 
166260 
166262 
165776 
466020 
166030 
166040 
166040 
166056 
166072 
166140 
166146 
166156 
166172 
166222 
166222 
164116 
172370 
171430 
000010 
000017 
163700 
163670 
163666 
020000 
172736 
173552 
173552 
173610 
173612 
166772 
167176 
162124 
166640 
170010 
173302 
172320 
173352 
173356 


AAA 


ANAAAN 


aaa 


1N300 
1n400 
Ip = 
IPVXIT 
Ipvi2 
Ipv4 
Ievs 
IRX 
ISEXT 
Itx 
IXx1ITt 
KAT = 
KcsoD 
KCSor 
KCSED 
KCSEI 
KCSG6S 
KCS$MAX 
KCSNOP 
KCSRD 
KCSRES 
KCS$SS 
KCSWD 
KC.COM 
KC.EOM 
KC.ICC 
KC.IDA 
KC.IOR 
KC.LEN 
KC.VEC 
KESDBA 
KESILC 
KESTLL 
KESILV 
KESMAX 
KESNDA 
KESNDR 
KESOK 
KH.CHD 
KA.CSD 
KH.I0C 
KH.SC2 
KH.SC3 
KH.STA 
KL.CMD 
KL.CSA 
KL.CSB 
KL.CSC 
KL.CSD 
KL.IOC 
KL.SC2 
KL.SC3 
KL.STA 
KMSIOS 
KMSMAP 
KMSSTF 
KMSSWS 


173402 
173402 
020000 
177370 
177364 
177350 
177356 
163566 
163600 
163544 
163630 
170002 
000022 
000006 
000020 
000004 
000010 
000022 
000000 
000014 
000002 
000012 
000016 
000036 
004000 
000040 
000100 
000200 
003400 
177400 
000014 
000006 
000010 
000012 
000014 
000002 
000004 
000000 
175001 
177531 
177541 
175005 
175007 
175003 
175000 
177520 
177522 
177524 
177530 
177540 
175004 
175006 
175002 
000360 
000016 
000007 
000360 


AAADRAAAAARAAAIRARANRIAARAAANAARAAARAANARARARAANAAAAARaAAA 


VST 
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Symbol table 


KPSINI 
KPSNNC 
KPSPBS 
KPSQOD 
KPSQTS 
KPSSTS 
KPSUST 
KRSQRP 
KRSTNS 
KS.ALN 
KS.DA 

KS.D0BG 
KS.ODR 

KS.€0M 
KS.ERC 
KS.ERR 
KS.ON 

KWSPAB 
KWSPBO 
KWSPB1 
KWSPB2 
KWSPB3 
KWSPB4 
KWSPBS 
KWSPB6 
KWSPB7 
KwSPCco 
KWSPHD 
KWSPLO 
kwsPoD 
KWSP1D 
KwSP2D 
KWSP3D 
KW.CMD 
KW.CSA 
KwW.CSB 
KwW.Csc 
KW.CSD 
Kw.DAT 
Kw.0CO 
kuW.D0CO 
KW.0C1 
KW.DST 
KW. TOC 
KW.SC2 
Kw.SC3 
KW.STA 
KXSBAT 
KXS80F 
KXSBHE 
KXSBHF 
KXSBQr 
KXSCME 
KXSCTE 
KXSDEN 
KXSDEO 
KXSDMC 


000000 
000007 
000005 
000003 
000002 
000001 
000004 
040000 
000001 
003400 
000200 
020000 
000040 
000100 
000036 
100000 
040000 
040000 
000001 
000002 
000004 
000010 
000020 
000040 
000100 
000200 
100000 
001000 
000400 
002000 
004000 
010000 
020000 
175000 
177520 
177522 
177524 
177530 
000004 
000000 
175010 
175020 
000002 
177540 
175004 
175006 
175002 
002000 
020000 
000400 
001000 
010000 
100000 
000200 
000100 
000004 
000002 


ARAAAAARAARHRAARARQAARARANRAARKRaAHRANQANAAARAAARAANANAaANANAAMAAARaAANQAANgNAaRAARANAAARAA 


( 


KXSDME 
KXSDPE 
KXSORT 
KXSEXO 
KXS$FEF 
KX$FOl 
KXSFO2 
KXS$F03 
KXSFO4 
KX$F05 
KXSF06 
KXSFO7 
KXSF10 
KXS$Fi1 
KXSF12 
KXSF13 
KX$GOO 
KXSINC 
KXS$1T20 
KXS124 
KXS$134 
KXSLDO 
KX$LD1 
KXS$LD2 
KX$LD3 
KXSMPO 
KX$MP1 
KX$MP2 
KXSNOP 
KXSNAF 
KXSNXM 
KXSODC 
KxSODT 
KXSONL 
KXSOMO 
Kx$GRO 
KXSPROD 
KXSPWF 
KXSQIE 
KXSQoF 
KXSQRE 
KXSQRF 
KXSRTE 
KX$R20 
KX$R24 
KX$R34 
KXSSEF 
KXSSHC 
KXSSMA 
KXS$SOF 
KX$SXT 
KX$TIS 
KXSTRC 
KXS$TTC 
KXx$T01 
KX$T02 
KKSTO3 
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040000 
000040 
000200 
100000 
000040 
000001 
000002 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 
000010 
000004 
000010 
000020 
000040 
000001 
000002 
000004 
000010 
000002 
000004 
000010 
000040 
010000 
100000 
000010 
000001 
000020 
000001 
000002 
000020 
001000 
020000 
000200 
002000 
004000 
000100 
000001 
000002 
000004 
000010 
000020 
000004 
000100 
004000 
000020 
000001 
000010 
100001 
100002 
100004 


ARAANMRAANRARARVRAAARARDAAARAARAAARAARAVRAAARADAAAARAARAARANAAARAARaNAAaAANAARARAAGA 


00:51 Page 118-2 
KX$TO04 100010 G 
KX$TOS 100020 G 
Kx$T06 100040 G 
Kx$T07 100100 G 
Kx$T10 100200 G 
KX$T11L 100400 G 
KX$T12 101000 ¢ 
KX$T13 102000 G 
KXS2ER 000002 G 
K3K = 014000 
LA 177566 
LADR = 170006 
LATEST 163712 G 
LB100 163712 
LEDTSD 000017 G 
LF 000012 G 
LSO 000017 G 
LSsl 000016 & 
LSs10 000005 G 
Lsl1 000004 G 
L$12 000003 G 
LS13 000002 G 
Ls14 000001 G 
LS15 000000 G 
LS2 000015 G 
LS3 000014 G 
Ls4 000013 G 
Ls5 000012 G 
LS6 000011 G 
LS7 000010 G 
Ls8 000007 ¢ 
Ls9 000006 G 
MAINTB= 000004 G 
“CC = 000002 
MEMI 160304 
MEM2 160312 
MEM3 160320 
MEM3A 160324 
MIC = 000000 
MMR = 000070 
MMRFGA= 174470 
MODE = 170004 
NACBIT= 004000 
WECV = 000070 
NECXIT 163470 
NECeAR 162262 
NEC.AS 162242 
NEC.DA 162210 
NEC.DM 162624 
NEC.EK 163640 
NEC.I 163522 
NEC.MD 163144 
NEC.SY 162250 
NFERRD 000010 G 
NFFWDOQ 177772 G 
NNCED 000000 CG 
ODTsSTG 177702 G 


ODTSTK 
OPENDS 
ORERRB= 
Pacs 
PADB 
PAHS 
PAMS 
PARLBD 
PAV 
PACS 
PBDB 
PBHS 
PBMS 
PBREB 
PBRF 
PRY 
PCDB 
PcDD 
PCRLF 
PERV 
PEVNT 
PIOAV 
PIOAVA= 
PIO8¥ = 
PTOBVA= 
PIOD 
P1o0D1 
PIOD2 
PIOD3 
PIOICA= 
PIOTVA= 
PIOXIT 
PIT 
PITL 
PRIBD 
PROC 
PROMPT 
PRTYV 
PRO 
PR1 
PR2 
PRI 
PR4 
PRS 
PR6 
PRT 
PUTEST 
PUTSDS 
PU100 
PU1010 
PU20 
PU30 
PU400 
PUSO 
P9500 
P6090 
PWRUP 


blow 


Ve | 


won k dow ha 


177746 
166301 
040000 
000020 
000032 
000102 
000100 
000016 
000004 
000022 
000034 
000122 
000120 
000002 
000070 
000006 
000036 
000014 
165510 
173000 
000104 
000154 
177004 
000160 
177006 
174404 
174450 
174532 
174562 
177000 
177010 
174746 
174152 
174222 
000001 
167019 
166266 
000114 
000000 
000040 
000100 
000140 
000200 
000240 
000300 
000340 
172324 
000007 
172440 
172566 
172360 
172372 
172526 
172434 
172534 
172536 
173012 


aan 


aAaAA 


PWRV 

Pw0s0 
Pw100 
PWw200 
Pw300 
Pw500 
PW600 


PWw700 . 


Qa 
QADR 
QAHI 
QaLO 
QCOMIN 
Qc100 
Qc120 
Qacis0 
ac200 
Qc300 
ac350 
Qc 380 
Qc400 
Qc420 
ac 440 
ec445 
Qc447 
Qc 450 
Qc470 
Qcso 
acso00 
Qc600 
Qc70 
Qia 
Qroc 
QIRV 
QrRvi 
QIxiT 
QODTM 
QooTMD 
QSRET 
Qs100 
QS1000 
QS1100 
QasS200 
Qs300 
QS400 
Qs500 
Qs700 
Qass00 
Qs900 
RAMLO 
RAMLOA 
RBOT1 
RBOT2 
R#0T3 
RBUFIA 
RCSRIA 
RCVACB 


Hu 


000024 
173026 
173050 
173112 
173124 
173152 
173156 
173252 
177562 
170004 
170002 
170004 
167460 
167560 
167616 
167626 
167640 
167660 
167714 
167734 
167736 
167776 
170002 
170022 
170024 
170042 
170050 
167512 
170052 
170056 
167524 
177560 
177600 
000144 
000150 
176372 
4171432 
000005 
171444 
171476 
171710 
171726 
171476 
171536 
171560 
171612 
171632 
171656 
171702 
160634 
160636 
000000 
040000 
100000 
177562 
177560 
004000 


aaa 


aaaaan 


SST 


( 


KXTNF - KXTI1CA Native Firmvare 
Symbol table 


RCYBKB= 
RCVONB= 
RCVIEB= 
RO = 
ROB = 
REGDIS 
REGFGB 
REINIT 
RESTRT 
RE1000 
RE1010 
RE1020 
RE1040 
RE1045 
RF1050 
RE1060 
RE1070 
RE1072 
RE1075 
RE1080 
RE200 
RE2S0 
RE 400 
RE450 
RES00 
RE600 
RE700 
RES00 
RE900 
RNGFGB 
RQ10 
RSTY 
RTOP1 
RTOP2 
RTaP3 
SAVERG 
$0100 
SEND 
SETIE = 
SETLDJ 
SETLED 
SE100 
SE150 
SE200 
$E300 
SKTA 
SLIRV = 
SLIXV = 
SL2CAA= 
SL2CBA= 
SL2SAA= 
SU2SBA= 
SNDBRK 
SN100 


« ABS. 


004000 
000200 
000100 
000000 
177716 
166303 
000200 
173016 
164000 
164314 
164352 
164352 
164352 
164372 
164412 
164416 
164416 
164442 
164450 
164450 
164074 
164104 
164106 
164120 
164142 
164226 
164260 
164270 
164274 
000002 
177400 
173004 
077776 
137776 
157776 
164452 
172300 
172300 
170010 
167202 
167200 
167222 
167242 
167242 
167250 
160546 
000060 
000064 
175704 
175714 
175700 
175710 
172234 
172240 


177672 
000000 


aaa 


AAAR 


ana aaa aAA a 


Aaaa 


000 
001 


$200 
SODTM 
SODTMD 
$0100 
$01000 
$01300 
$01400 
$01450 
$01470 
$01500 
$01550 
$01552 
$01555 
$01557 
$01560 
$01565 
$01567 
$01569 
$01570 
$01600 
$01700 
$01800 
$01850 
$01900 
$0200 
$0300 
$0400 
$0700 
$0800 
$0900 
SPACE 
SPOFF 
SPR5SU 
SP1 

SP2 
$P200 
SP3 
$P300 
sP400 
$R100 
SR200 
$R300 
$Rr400 
SSRET 
STACHN= 
STAT 
STATS 
STATI 
STAT2 
STSENL= 
STSTAS 
S.SET 
SORFGA= 
S1LBD 


buna 


MACRO ¥05.00 


172262 

164626 G 
000004 G 
164746 
165104 
165142 
165170 
165174 
165174 
165240 
165254 
165304 
165312 
165322 
165330 
165356 
165364 
165376 
165402 
165404 
165410 
165412 
165412 
165440 
164746 
164776 
165006 
165054 
165060 
165062 
166272 
000014 
173706 
077762 
137762 
173724 
157762 
173752 
173756 
164474 
164526 
164536 
164622 
164654 G 
170012 

177774 

170006 

000056 

000054 

000010 

170354 

162150 

174456 

000013 G 


2 aRgaan 


(RW, 1,GBL,ABS,OVR) 
(Rid Lp LCL, REL, CON) 


00:51 


S2ALBD 
S2BLBD 
Tc 
TCLK 
TCPU 
TCXIT 
TOC 
TOMA 
TOMAL 
TOMA2 
TDMA3 
TOPR 
TDPR2 
TE100 
TE200 
TE250 
TE300 
TE 400 
TIOR 
TIPV1 
TIPV2 
TIPXIT 
TMPL 
TMP 2 
TMP3 
TMP4 
TMPS 
TMP6 
THP7 
THPS 
TNEC 
TNNCKL 
TNNCOM 
TNNINX 
TNNXIT 
TPIO 
TQIR 
TRAM 
TRAPX 
TRAP1O 
TPAP24 
TRAP4 
TPOM 
TR1i010 
TR410 
TSTl 
TST10 
TST11 
TST12 
TST13 
TST2 
TST3 
TST4 
TSTS 
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000014 
000015 
000001 
161164 
161150 
161322 
161344 
175106 
175174 
175276 
175346 
176432 
176520 
172630 
172642 
172712 
172726 
172740 
160040 
176676 
177100 
177260 
17000 

17000 

170006 
170010 
170012 
170014 
170016 
170020 
161730 
170754 
170746 
170762 
170764 
174040 
176102 
160272 
167366 
167314 
167356 
167252 
160700 
167344 
167302 
160040 
174040 
175106 
176102 
176432 
160272 
160700 
161150 
161164 


G 
G 


aavaana 


TST6 
TST? 
TU100 
T1000 
10120 
Tu125 
TU130 
TU150 
TU200 
TU300 
T0400 
TVS00 
TUSSBT 
T0600 
TUSOO0 
T0900 
TO = 
Tl = 
TLIERK 
TIERRY 
TIERR2 
T10 = 
TIOERR 
TIOETB 
Til = 
TLIERR 
T11ETB 
T12 = 
T12ERR 
TI2ETB 
T13 
TIIERR 
T13ETB 
T14 
T15 


a] 
— 
a 
Ye 
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161344 
161730 
171740 
172150 
171774 
171776 
172012 
172042 
172060 
172064 
172066 
172102 
171734 
172110 
172144 
172144 
160000 
160004 
170506 
170532 
170540 
160000 
170720 
471012 
160004 
170726 
171016 
160010 
170734 
171022 
160014 
170742 
171026 
160020 
160024 
160030 
160034 
160010 
170546 
170562 
160014 
170576 
170612 
170626 
160020 
170642 
170766 
160024 
170650 
170772 
160030 
170656 
170776 


AAA 


aa aaaaana aan aa an aa 


avr AA aA 


T7 - 160034 
TTAETB 171002 
TIBETB 171006 
TTIERR 170664 
TTERR1 170676 
T7TERR2 170704 
UROMOD 000011 
UROM1D 000012 
VERS 173774 
WAITD 000003 
WAITST 167402 
WA100 167402 
WA200 167446 
Wa300 167452 
we 177572 
wCTBL 175742 
ward 177410 
WQIOA 177416 
WRT = 000010 
XBRKB = 000001 
XBUFIA= 177566 
XCSRIA= 177564 
xcvR = 000140 
XDB = 000002 
XFLT10 177646 
XIEB = 000100 
XOFF = 000023 
XOFFGB 000040 
xOn == 000021 
XRAMLO 177602 
XRDYB = 000200 
$CSR = 177530 
SCSRA = 177520 
$CSRB = 177522 
$CSRC = 177524 
S$CSRCO= 177526 
SDMA = 174400 
$DPR = 175000 
SEF =%000005 
SEFL = 177776 
SEN = 000014 
S$IP¥Y = 175000 
$18254= 175720 
$LEDS = 177524 
$PIO = 177000 
$QDPRi= 160000 
SQDPR2= 175400 
$QIR_ = 177532 
$SL1 = 177560 
$SL2 = 175700 
$TW = 000013 
$TOP =%000005 
$OID = 177524 
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